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ABSTRACT
This study is directed to recover some behavioural aspects 
of a prehistoric stone adze workshop site, the Bomo-Teleng, in 
East Java, Indonesia. In doing so, geomorphological reconnais­
sance and systematic archaeological survey were conducted on the 
site. Abundant archaeological material was discovered and its 
patterned distribution was recorded during the fieldwork.
The sequence of activities involved in stone adze production 
was reconstructed based on analysis of raw materials, blanks, 
preforms, and stone debitage collected from the site or recorded 
in situ. Spatial analysis considering transformational processes 
conducted on the site reveals its spatial organisation. It is 
apparent that the whole complex of stages involved in stone adze 
manufacture, from raw material acquisition to finishing, took 
place on the site. However, distinct activity areas could be 
recognised within it. The upper part of the site, where the 
likely raw material source was encountered, seems to be used 
mainly for raw material acquisition and blank preparation areas, 
whereas the lover part was used more for the final manufacturing 
of preforms into ready-to-use polished stone adzes.
Finally, a comparative study of five stone adze workshop 
sites in the Pacific region was undertaken. This study 
demonstrates the differences and similarities in spatial 
organisation, raw material acquisition, manufacturing processes, 
and variability of stone adze types between the site.
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CHAPTER I INTRODUCTION
The objective of this study is the reconstruction of some 
behavioural aspects in a prehistoric quarry-workshop site in the 
western part of Indonesia. The site is one of more than a hundred 
'Neolithic* stone adze workshop sites widely scattered in the 
Punung area, in southwestern part of East Java. Before discussing 
the study in detail, it is worth devoting this chapter to 
providing a context for the present study in the perspective of 
studies of Indonesian prehistory as a whole.
The Indonesian archipelago occupies a unique location in the 
eastern part of the Old World. It is situated between two major 
geographical features. To the north and west it is bounded by the 
Southeast Asian mainland and the Indian Ocean, and to the east 
lies the island world of the Pacific Ocean and the Australian 
continent. So situated, it is not surprising that Indonesia has 
played a considerable role in the peopling of the Oceanic regions. 
Birdsell (1977: 113-168), for instance, has argued its role as a 
stepping-stone in the first colonizations of Australia and 
Melanesia during the Pleistocene epoch. The general resemblance 
between the later fossil humans found in Indonesia and those from 
Australia gives support for such a contention (Wolpoff, Wu, and 
Thorne, 1984: 436-446). Recently, the excavators of the sites of 
Malakunanja II and Malangangerr in Arnhem Land have reported 
Thermoluminescence dates for their deposits suggesting human 
occupation of that part of Australia about 60.000 years ago 
(Roberts, Jones, and Smith, 1990: 153-156).
Scholars are also aware of the important role of the 
Indonesian archipelago in the dispersal of the Austronesian- 
speaking people in the later, so-called 'Neolithic period'
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(Bellwood, 1978: 203; Bellwood, 1984-1985; Meacham, 1984-1985: 
89-106). According to Heine-Geldern (1945: 139-141), the common 
homeland of the Austronesian-speaking people was the Malay 
Peninsula. They originally came from China and moved southward 
into the Malay Peninsula where they developed advanced outrigger 
craft. With the use of such sea-voyaging outrigger vessels, they 
could migrate from the peninsula eastward through the Indonesian 
archipelago to the furthest points of the Pacific. Going to the 
west, they reached Madagascar. They brought with them the customs 
of rice and millet cultivation, rice-beer brewing, cattle 
raising, pottery making, bark-cloth manufacture, megalithic 
monument building, head-hunting, the building of pile-houses, a 
special style of art, and quadrangular-sectioned stone adzes. 
Although at present the Heine-Geldern theory requires considerable 
modification (Bellwood, 1978: 175), it did reflect the major 
role Indonesian prehistory played in the attempts of the time to 
explain the migration of people.
Nowadays, it is believed that the eastern part of the 
Indonesian archipelago is an important region for seeking the 
origins of the Melanesian Lapita culture (Kirch, 1988: 158). This 
is also evident from linguistic studies. The early Eastern Malayo- 
Polynesian languages of South Halmahera (Maluku) and West Irian 
are often pointed out as the immediate ancestors of the early 
Oceanic languages of the prehistoric western Pacific (Bellwood, 
1985: 125; Blust, 1984-1985: 57-58).
However, it is unfortunate that knowledge of prehistoric 
life in the Indonesian archipelago is still very limited. There 
are many unsolved problems and many archaeologically-unknown 
areas. For instance, the so-called 'Neolithic period' is perhaps 
the most problematic in Indonesian prehistory. Admittedly, 
research on this subject has been relatively limited (Soejono,
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1969: 78), so it is understandable that the Neolithic period of 
Indonesia, especially that of western Indonesia, remains unclear 
(Bellvood, 1978: 220; Spriggs, 1989: 588).
One of the major problems concerning the Neolithic period
of Indonesia is the use of the term 'Neolithic' itself. It was
Stein Callenfels who first used the term in a rather explicit way
in 1924 when he attempted to show that the succesive prehistoric
periods of Europe - Palaeolithic, Mesolithic and Neolithic -
could be recognised in Indonesia's archaeological record
(Soejono, 1969: 74). Since then this framework has been used by
many prehistorians in studying the prehistory of Indonesia,
although they have found difficulties in applying it consistently.
In fact, there are no clear-cut divisions between these successive
periods in Indonesia. As stated by Heine-Geldern (1945: 130):
The term Mesolithic, as used here, calls for
some explanation..... The Mesolithic cultures
of Indonesia are really late palaeolithic cul­
tures which flourished during the first mille-
nia of the present geological period...... As
a result no clear cut line exists here between 
Palaeolithic and Early Neolithic
He suggested use of the term 'Full Neolithic' to denote 
prehistoric assemblages which included ground stone adzes, 
polished arrowheads and pottery. Those he envisaged as the 
remains of village-dwelling agriculturalists. However, in many of 
his writings, it is obvious that 'Full Neolithic' assemblages 
were discovered mixed with artifacts considered to be from the 
earlier ('Mesolithic') or later ('Metal Age') periods.
Heekeren (1972: 77-153), another prominent scholar in 
Indonesian prehistory, was forced to qualify the Mesolithic Stage 
as 'Sub-Neolithic' when he attempted to build a new outline of 
Indonesian prehistory. The qualification was needed since he 
realised that haphazard forms of planting and horticulture had
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perhaps been practised in the so-called ’Mesolithic' period. Such 
activities he considered (Heekeren, 1972: 79-85, 149-150) as 
'Neolithic' and saw the 'Neolithic proper' as being characterised 
by intensified cultivation of taro, yam, bananas, breadfruit, 
together with rice at a later stage. The other cultural traits 
attributed to Heekeren's Neolithic culture are similar to those 
recognised by Heine-Geldern; rice-beer brewing, ancestor worship 
and megalith building, cattle raising, the use of barkcloth, 
pottery, and head-hunting (Heekeren, 1972: 204). Marschall (1974: 
87-88) harshly criticised the use of the term 'Neolithic Stage' 
in Indonesian prehistory as he considered it never existed. For 
him, the neolithic characteristics (agriculture, quadrangular 
stone adzes and pottery) in Indonesia were brought in by Malayo- 
Polynesian speakers after they had already acquired metal. He 
also believed that in many parts of the archipelago traditional 
people in the recent past still lived in the 'Neolithic' 
tradition. Further, he contended that the prehistory of Indonesia 
comprised only two traditions : the Palaeolithic tradition which 
was continued, specialised, and refined in the post-Pleistocene 
period, and the Neolithic tradition derived, with metal, from the 
mainland of Southeast Asia around the middle of the second 
millennium B.C.
Aware of the difficulties in applying such a technologi­
cally-based chronology to Indonesian prehistory, Soejono (1976a) 
has suggested the application of a socio-economic framework in 
its place. In this, three cultural phases are suggested : 
Hunting-gathering, Agricultural, and Palaeometallic. However, 
this framework does not entirely solve the problem. For example, 
the use of the term 'Agricultural' is still questionable, for the 
term implies that, in such a phase agricultural activities would 
have been expectedly the predominant cultural traits. But, in
*4
fact, there is no single prehistoric site in Indonesia which 
really provides direct evidence of agricultural activities. Plant 
remains, including rice, have been discovered in several 
rockshelters in Sulawesi (Glover, 1977: 19-24) and without rice 
in Eastern Timor (Glover, 1986: 193-207). Nevertheless, these are 
associated with pottery and flake-blade industries (Toalian) 
which are considered by Soejono (1976b: 126-132) and Heekeren 
(1972: 106-126) as assemblages of the Hunting-gathering phase. 
Furthermore, the kinds of plants discovered in these sites, apart 
from rice, seem to be more gathered than intensively cultivated 
(Glover, 1977: 20; 1985: 272).
Another major problem with interpreting the ’Neolithic' of 
Indonesia is the lack of an exact chronology (Spriggs, 1989: 588- 
590). This is, of course, unfortunate since Indonesia, 
geographically central, could contribute much information to the 
reconstruction of prehistoric migrations within Indo-Pacific 
prehistory. So far, the temporal dimension of the 'Neolithic 
Stage' in Indonesia has relied mainly on relative dates only. 
Estimating from the assumed period of separation of the Austro- 
asiatic and Austronesian language families on the Southeast Asian 
mainland and the dispersal of Neolithic stone adzes, both Heine- 
Geldern (1945: 138) and Stein Callenfels (1926: 179) postulated 
that the migrations of Austronesian-speaking people into the 
Indonesian archipelago took place around 2.000 B.C. Heekeren 
(1972: 154) believed that the 'Neolithic Stage' began in Indonesia 
about 3.500-2.500 B.C. Excavations in several 'Neolithic' sites 
such as Kalumpang (Sulawesi) and Kendeng Lembu (East Java) have 
so far failed to provide more exact dates. Recently, however, 
excavations in rocksheiter sites in Sulawesi and Eastern Timor 
have shed more light. Pottery, which is considered to be one of 
the 'Neolithic' cultural traits, has been found in Leang Tuwo
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Mane'e (Talaud) and in Ulu Leang (South-western Sulawesi) dating 
from about 2.500 B.C. (Bellwood, 1985: 227). The pottery 
discovered in Leang Burung 1 is dated from about 2.000 B.C. 
(Mulvaney and Soejono, 1970: 163-178). In the Eastern Timor 
rockshelters pottery first appeared at about 3.000-2.000 B.C. 
(Glover, 1986: 197). However, these sites provide no direct 
evidence for agricultural activities. Therefore, at present the 
dating of the 'Neolithic Stage' in Indonesian prehistory remains 
uncertain, or almost unknown in the case of the western part of 
the archipelago.
Obviously, the 'Neolithic' culture of Indonesia was 
entirely different from that of prehistoric Europe. Hence, such a 
term should be used with caution in referring to Indonesian 
prehistory. When the term is sometimes used in this thesis, it 
refers only to archaeological assemblages containing stone adzes 
and pottery but no metal. Furthermore, it is apparent that the 
original reconstruction of 'Neolithic culture' in Indonesia, as 
envisaged by Heine-Geldern and Heekeren, is still archaeologi- 
cally unsupported. Even Heine-Geldern (1945: 136) admitted the 
lack of full 'Neolithic' assemblages :
So far, our knowledge of the full Neolithic of 
the Archipelago is limited almost exclusively 
to stone axes, adzes and chisels, practically 
all of them stray and accidental finds.
Thus, he was obliged to build his image of Neolithic life in 
Indonesia on a foundation of linguistic observations, ethnographic 
records, and the distributional analysis of artifacts. Circum­
stances have not improved much since then. Heekeren relied even 
more for his reconstruction of the 'Neolithic Stage' of Indonesia 
on ethnographic data. He believed that Neolithic people practised 
intensive tuber cultivation similar to that of the Baliem Valley
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people of Irian Jaya. They used water-craft like Polynesians, 
made bark-cloth like the people of Central Sulawesi, and even 
followed a marriage system like that of the traditional people of 
Luzon in the Philippines (Heekeren, 1972: 156-157). To use 
general ethnographic analogy in such a simplistic manner is of 
course misleading. Marschall (1974: 78-80) has also pointed out 
many ethnographically reconstructed cultural traits in Indonesian 
prehistory for which there is no archaeological evidence. It is 
necessary to undertake more archaeological research in order to 
reconstruct more realistic and reliable information about 
prehistoric life in Indonesia.
This present study aims at addressing the need to build 
more archaeologically-based reconstructions of prehistoric life 
in Indonesia. The focus of the study is the reconstruction of 
some behavioural aspects of the people who used a quarry-workshop 
site in the western part of Indonesia. Hopefully, the results 
will contribute greater understanding about late prehistoric 
life, derived from a purely archaeological study.
Stone adze workshops are prominent in parts of western 
Indonesia, especially Java. In Sumatra a stone adze workshop site 
exists near Bungamas village (South Sumatra). Similar sites are 
found in many parts of Java, around Bogor and Tasikmalaya (West 
Java), Purbalingga and Karanganyar (Central Java), Punung and 
Kendenglembu in East Java (Heine-Geldern, 1945: 136; Soejono, 
1969: 78; Simanjuntak, et.al. 1986: 1). This is, of course, 
significant since stone adzes are widely distributed throughout 
the Indonesian archipelago, yet such workshop sites have not so 
far been found in eastern Indonesia. Considering the great number 
of stone adze workshop sites in Java, Heine-Geldern concluded 
that stone adze manufacture was carried out on a large scale in 
places where suitable materials were available and the products
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were then traded to other areas. He also shared the opinion of 
Stein Callenfels that, in Central Java, stone adzes were only 
half-finished in the workshops and were later polished by the 
users (Heine-Geldern, 1945: 137; Stein Callenfels, 1932: 26). In 
West Java, however, stone adzes were finished in the workshops.
Some of the reported sites have been excavated. In 1927, 
Stein Callenfels conducted trial excavations in a few of more 
than a hundred stone adze and arrowhead workshop sites he 
discovered around Punung. No obvious results were obtained, 
except that he was convinced that the sites were really workshops 
as the stone debitage continued to two meters in depth (Stein 
Callenfels, 1932: 27). In 1972 an excavation was carried out in 
one of the Punung workshop sites near Sembungan village by a 
co-operative team from the National Archaeological Institute of 
Indonesia and Groningen University. The excavation took place on 
mounds called 'Jcuburan budo' (literally: 'Buddhist graves') by 
the local population. The results were mainly metal-age rather 
than Neolithic assemblages (Sukendar, 1974). It seems that the 
mounds covered metal-age burials cut through older Neolithic 
deposits. Therefore, not much information about the Neolithic was 
derived from here. In 1988, another excavation was undertaken in 
Ngrijangan, also in the Punung area, by Balai Arkeologi 
Yogyakarta (National Research Centre of Archaeology of Indonesia 
: Yogyakarta Branch). The results were merely descriptive of the 
distribution of stone artifactual remains in the site, and no 
interpretation was given (Widianto, 1988).
Shortly before the Second World War the Kendenglembu workshop 
site was excavated by Heekeren (1972: 173-184). Unfortunately, 
during the Japanese occupation the finds and fieldnotes were 
destroyed. Re-excavation was then carried out by Soejono in 1968. 
Two layers were recognised at that time; a Neolithic layer with
polished stone adzes and plain pottery and a historic layer 
bearing Chinese coins and terracotta bricks of the Majapahit 
period (XIV-XVI Century A.D). Unfinished stone adzes were also 
discovered in association with grindstones, hammerstone, and 
flake knives. In 1986, the site was excavated once again by Balai 
Arkeologi Yogyakarta. The artifactual materials of this latest 
excavation were studied to recover technological aspects of stone 
adze manufacture (Sudjono, 1987, cf. Heydar, 1989: 37-41).
Other Neolithic workshop sites which have been investigated 
in detail are those of the Purbalingga area. Several excavations 
carried out in these sites demonstrate that green chert stone 
adzes and bracelets were produced there. Blanks and preforms of 
both adzes and bracelets were recovered during the excavations, 
together with large numbers of debitage pieces, grindstones, 
hammerstones, ceramic and earthenware sherds. Charcoal lumps were 
also found, but no C-14 dating has been undertaken. Two stone 
adze preforms which resemble socketed bronze adzes in plan shape 
were among the finds (Simanjuntak, et.al. 1986). Attempts to 
study technological aspects of adze manufacture have also been 
conducted (Simanjuntak, 1983; 1985; 1986; Hendiarto, 1984, cf. 
Heydar, 1989: 32-36).
Although Neolithic workshop sites in Java have long been 
studied, the results have been confined to technological aspects 
of artifact manufacture. Satisfying as these studies may be, they 
only contribute to partial understanding of the behaviour of the 
people who once used the sites. I wish to study not only the 
technological aspect of stone adze manufacture but also aspects 
of its spatial organisation. In order to do this, I have 
undertaken a systematic surface survey of the Bomo-Teleng quarry- 
workshop site.
The Bomo-Teleng site is one of more than a hundred Neolithic
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sites scattered widely in the Punung area. It was not recorded by 
Stein Callenfels when he carried out intensive mapping around 
Punung in 1927. The site was first reported by Sokiran and Teguh, 
officers in charge of Kantor Suaka Peninggalan Sejarah dan 
Purbakala Jawa-Timur (Office for Preservation of Historical 
Monuments and Antiquities: East Java Branch), when I and my 
colleagues surveyed archaeological sites around Punung in July
i1985 . At that time, we only paid a short visit to the site. A 
preliminary survey on the site was conducted by Heydar in 1987 to 
collect stone adzes blanks and preforms for his study of 
technological aspects of stone adze manufacture (Heydar, 1989).
Of all the sites in the Punung area, the Bomo-Teleng site 
seemed to be the most promising for my research. Stone adze 
blanks, preforms, and debitage occur abundantly. Mounded concen­
trations of debitage, apparently in situ, occur in some parts of 
the site. In addition, the distribution of the artifactual 
remains seems to express patterning which may reflect spatial 
organisation. Since no consent was granted for excavation, a 
systematic surface survey only was carried out, from 19 February 
- 8 March 1990. It was not the best time for such fieldwork since 
the area still covered by the rice crop, so visibility was very 
low. It was also the rainy season, so heavy rain fell almost 
everyday and I could only work outdoors for about 3-4 hours each 
day.
Two kinds of survey were conducted during my fieldwork; 
geomorphological reconnaissance and intensive archaeological 
survey. The geomorphological reconnaissance was designed to
1 I was accompanied by Muhamad Heydar, Wahyu Saptomo, 
Priyatno Hadi, Anggit Noegroho, and Nanang Saptono who were then 
students in the Department of Archaeology, Faculty of Letters,
Gadjah Mada University, Yogyakarta.
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recognise the natural transformational processes which might have 
affected the patterned distribution of the artifacts, and also to 
locate raw material sources. The archaeological survey was 
designed to recover representative data for reconstructing 
aspects of past behaviour. The results of both surveys provide 
the basic data for this thesis.
In addition, the reconstructed behavioural aspects of the 
Bomo-Teleng site will be compared with those of other quarry- 
workshop sites in the Indo-Pacific region. These include Non Sila 
(Thailand), Tataga-matau (Samoa), Mauna Kea (Hawai'i), and 
Riverton (New Zealand). Such a comparative study may reveal 
similarities and differences in the adaptive behaviour and 
cultural preferences among the diverse cultures of the Indo- 
Pacific region. It may also be useful for any attempt to explain 
the variability of stone adze types in the Indo-Pacific region.
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CHAPTER II THE SITE AND ITS SETTING
The Neolithic workshop site on which I worked is located on 
the boundary between two villages: Dusun Bomo, Desa Bomo, 
Kecamatan Punung; and Dusun Sumberjo, Desa Sugihwaras, Kecamatan 
Pringkuku. Both are in the Pacitan Region, East Java (Figure 2.1). 
The site is referred to as the Bomo-Teleng Neolithic workshop 
site. Teleng is the name of the land which is recognised by the 
local people as bearing abundant silicified limestone. The site 
is situated about 8 km. southwest of Punung township, or 4° 11'
3" E (Meridian Jakarta) and 8° 50* 48" S.
The site may be reached by two routes from Punung township. 
The first runs west from Punung market place to Piton, then south 
through Song Kuren and Ngrijangan villages to Ngejring, then west 
again to Bomo village along a country road parallel to the River 
Baksoko^-. The second route follows the main road from Punung to 
Pacitan, then turns right about 3 km. from Punung on to a 
westward country road through Kladen, Kedungmenjangan, Kuren, and 
Ngrijangan villages, finally to join the first route in Ngejring 
(Figure 2.3). All these country roads are unsealed and are very 
slippery after rain. No public transport goes to Bomo village, 
except on dry market days.
^ The River Baksoko is divided into four separately named 
parts : from upper to lower called Baksoko, Kladen, Maron and 
Sambi (The latter being the estuary). The Bomo-Teleng site is 
located in the Kladen reach. In this thesis the name Baksoko will 
be used to refer to the entire river.
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A. The environmental and geological setting of the site
The Bomo-Teleng Neolithic workshop site is situated on the 
northern bank of the River Baksoko. The Baksoko, which here runs 
east-west, occupies a narrow valley about 200 - 400 m. wide 
flanked by rugged limestone hills 300 - 400 m. high. The site 
covers an area of about 2,5 ha. and stretches from the southern 
foot of the northern limestone hills, at an altitude of 254 m. 
above sea level, down to the northern bank of the River Baksoko 
at about 220 m. above sea level. This area is today occupied 
mainly by terraced dry fields of rice, maize, soybean, and 
cassava. The northern part of the site is relatively barren and 
scattered with huge limestone boulders. Banana, coconut, belinjo 
(Gneturn gneroon) and teak trees are planted unevenly along the 
walls of the terraced fields.
Through the middle of the site a small stream called the 
Kali Maron, a tributary which joins the Kladen reach of the 
Baksoko, flows southward. It springs from a small cave at the 
foot of the northern limestone hills. In addition, the Bomo- 
Ngejring road crosses the site dividing it into southern and 
northern parts. These features thus partition the site into four 
quadrants within a roughly square area.
Geologically, the Punung area lies in the so-called 
Southern Mountains of East Java which run parallel to the Indian 
Ocean, from the mouth of the River Opak in the west to the 
eastern tip of Java in the east. The Southern Mountains are 
usually divided into western and eastern plateau regions (Figure 
2.2). The western plateau, between Opak and Pacitan, is called 
Gunung Sewu (= Thousand Mountains) since the terrain is 
characterised by a great number of conical limestone hills with
'13
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karst topography. The eastern plateau is undulating and has a 
predominantly dendritic drainage pattern. The boundary between 
the two plateaux lies immediately to the east of Punung township 
where an interfingering of the limestone and clastic deposits is 
found (Bemmelen, 1949: 30, 554-555; Bartstra, 1976: 1-37). The 
Bomo-Teleng site itself lies in the relatively infertile and 
barren karst region of Gunung Sewu.
To the north Gunung Sewu is bordered by a series of 
mountain ranges : the Sudimoro Range, the Batur Agung Range, the 
Panggung Massif and the Popok Range. The karst region of Gunung 
Sewu is separated from these mountain ranges by the Wonosari and 
Baturetno intermontane basins. The Wonosari basin is drained by 
the River Oyo, and the Baturetno by the Solo (Bemmelen, 1949:
554; Bartstra, 1976: 4-5).
The genesis of Gunung Sewu has long been a topic of study. 
Junghuhn in the mid-eighteenth century was the first who tried to 
elucidate the regional geological processes. He was attracted by 
the numerous conical hills, labyrinthine valley, caves with 
stalactites, perpendicular coastal cliffs, and the subterranean 
rivers of the region. He suggested that the conical hills were 
formed of coral polyps when the region was still under the sea. 
Furthermore, he proposed that the Southern Mountains were 
uplifted during the formation of Gunung Merapi, a volcano to the 
north. Although Junghuhn's interpretation suffers from weaknesses 
in some points, it cannot be denied that he laid the basic 
ground-work for understanding the stratigraphy of the area.
Since Junghuhn, many different theories have been proposed 
concerning the genesis of Gunung Sewu. These have been summarised 
and synthesized by Bartstra (1976: 1-37). From his summary it is 
quite obvious that most scholars believe that volcanic activity 
and epeirogenic movements have played a major role in the
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formation of the area.
The geological history of the Southern Mountains began in 
the Oligocene epoch. At that time, volcanoes rose above the sea 
northeast of Punung forming an initial landmass flanked to the 
west and south by a shallow lagoon. The igneous rocks of the 
landmass can be found in the Besole Formation, exposed in the far 
north of the Pacitan alluvial plain. Shortly before the beginning 
of the Miocene the lagoon was filled with material produced by 
erosion of this landmass. This process coincided with a down­
warping of the lagoon floor which resulted in the deposition of a 
true clastic formation, the Djaten Formation, overlaying the 
Besole Formation. Volcanic processes alternated with down-warping 
and sedimentation until the end of the Tertiary hence the 
alternating marine and volcanic facies of the successive Wuni, 
Nampol, and Punung Formations. The Punung Formation consists of 
six successive layers of clastic deposits alternating with seven 
coral reef limestone layers. Towards the end of the Pliocene and 
the beginning of the Pleistocene the uplifting of the lagoon 
surrounding the original Besole landmass took place and a vast 
peneplain was formed (Sartono, 1964: 46; Bartstra, 1976: 30; 
Bemmelen, 1949: 589).
From the Early Pleistocene to the mid-Middle Pleistocene the 
peneplain remained relatively unchanged. It attained a state of 
equilibrium affected only by slow down-wasting and lateral stream 
erosion (Bartstra, 1976: 31). In the mid-Middle Pleistocene, 
however, an orogenic revolution occurred in the Solo Zone north 
of Gunung Sewu. The Solo Zone was arched up and the Southern 
Mountains, as the southern flank of the Solo Zone, were 
uplifted and tilted southward (Bemmelen, 1949: 557, 590-591). 
The River Baksoko cut down into the now-uplifted peneplain along 
a northeast-southwest line (Bartstra, 1976: 74).
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Karstifloation of Gunung Sevu followed this uplift. The 
conical hills came into being and the depressions between them 
were filled with terra rossa, a liver-brown soil produced by 
erosion of the limestone (Sartono, 1964: 15). In the Upper 
Pleistocene the Southern Mountains were tilted and warped once 
again, forming the basins of Wonosari and Baturetno. A 
consequence of this was that the River Solo, which originally 
flowed southward, reversed its course to flow north leaving 
behind the dry valley of Giritontro-Sadeng (Bartstra, 1976: 16; 
Bemmelen, 1949: 557-558). At the same time, the River Baksoko 
continued to dissect the Southern Mountains. In the eastern 
plateau a Baksoko river terrace was formed, but this did not 
occur in the western plateau due to the local lithology. The 
gravel deposits of this eastern terrace, which lies high above 
the present river bed in some places, contain in situ Pacitan 
stone implements (Bartstra, 1976: 73-74). The majority of such 
stone implements are made of silicified tuff (Heekeren, 1972:
35).
Another Baksoko river terrace, only about 0.5 - 2 m. above 
the present river bed, is much more recent although its exact 
date is still uncertain. However, nitrogen analysis of Sus sp. 
teeth found in this terrace suggests that it is younger than the 
Upper Pleistocene (Heekeren, 1972: 42). It contains ’Neolithic’ 
artifacts together with secondarily-deposited Pacitanian 
artifacts.
It is worth mentioning here that the presently barren 
Southern Mountains were once covered with forest. Fossils of 
forest-dwellings mammals such as Tapirus and Rhinoceros have been 
discovered in the area (Bemmelen, 1949: 557). Along the bank of 
the Baksoko fragments of large fossilized trees are often 
exposed. The process of deforestation might have taken place
recently, possibly in the last century (Heekeren, 1972: 33). The 
name Vonosari, which means 'fine forest' is applied to a region 
in the western part of Gunung Sewu (Bemmelen, 1949: 557). 
Furthermore, Junghuhn, who in 1836 visited Rongkop in the Gunung 
Sewu region, wrote in his report that the area was forested and 
that tigers still lived there (Bartstra, 1976: 6). Such recent 
environmental change should be taken into account if the 
archaeological remains in the area are to be interpreted 
accurately.
B. The archaeological context
Human occupation in the Punung area seems to have a very 
long history. Stone implements found scattered in the Baksoko and 
the Tabuhan river systems provide the oldest evidence for human 
occupation. They are possibly of Pleistocene date. In 1935 the 
first artifacts of this kind were discovered by von Koenigswald 
and Tweedie in the dry river bed and in a boulder conglomerate in 
the bank of the River Baksoko. Soon the discovery attracted other 
scholars to carry out further investigations, and since then 
thousands of Palaeolithic artifacts have been collected from the 
area. The collections are housed in various museums and are 
usually referred to as the Pacitanian industry (Bartstra, 1976: 
75).
The stone implements from the Baksoko Valley are made of 
light ochreous to almost black silicified tuff, grey or chalky 
white silicified limestone, and fossil wood (Heekeren, 1972: 31- 
35; Movius, 1974: 91). According to von Koenigswald the 
Pacitanian industry includes hand-axes, flake-tools and crude 
blades. He observed that the hand-axes were worked bilaterally
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with one surface showing retouch. Large areas of cortex remain on 
the butts. He also referred the core tools as ’complete Chellean' 
in character and the flakes as ’Clactonian' (Bartstra, 1976: 76). 
However, Movius, who studied the Palaeolithic artifacts of 
Southern and Eastern Asia, was not of the same opinion. He 
recognised that the characteristics of the hand-axe industries of 
Europe did not really exist in Java. Only a small proportion of 
the Pacitanian assemblages are true hand-axes. Therefore, he 
included the Pacitanian in his Lower Palaeolithic Chopper/ 
chopping-tool complex, as defined by him to include various types 
of artifacts such as choppers, chopping-tools, hand-adzes, proto 
hand-axes, and hand-axes (Movius, 1974: 91-94; Bartstra, 1976:
77).
After World War II the investigations in the Punung area 
were continued by Heekeren, who carried out several extensive 
surveys. On 7th August 1953, R.P. Soejono, who accompanied 
Heekeren, found a well-finished chopper in the Gedeh valley, near 
Tabuhan village, northwest of Punung. The find was the first to 
occur in an environment differing from that of the Baksoko. The 
Gedeh, which forms a river system with the Sirikan and Sunglon 
rivers, flows through the true karst region of the western 
plateau where many caves and rockshelters occur. Successive 
surveys have shown that stone implements are abundant in this 
area. In October 1953, a trial excavation was carried out by 
Soejono in Song Terus cave, near Tabuhan. Instead of Pacitanian 
artifacts, however, the excavation produced ’Mesolithic' and 
Neolithic implements made of stone, bone, and shell. Subfossil 
teeth of Elephas maximus were also uncovered.
After studying the Pacitanian assemblages Heekeren followed 
Movius in using the term "Chopper/chopping-tool complex”. He 
suggested that the choppers should be subdivided into four
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distinct types: flat iron ("long, high-backed; plano-convex in 
section; flat-iron shape; resolved longi-tudinal trimming’), 
horse-hoof ("high-backed; steep and stepped retouch around all 
edges of the upper face produces a round massive pebble tool in 
the shape of a horsehoof"), tortoise or end-chopper 
("longitudinally flaked at the end, parallel to the main axis of 
the tool") and side-chopper ("massive side-scraper; irregular in 
outline") (Heekeren, 1955: 5-10; 1972: 37-44). As pointed out by 
Bartstra, although both Heekeren and Movius generally agreed to 
classify their collections within the Chopper/chopping-tool 
complex, in fact there were quite significant differences in the 
distributions of artifact types between their respective 
collections. Further, Bartstra hypothesized that such differences 
could be attributed to the nature of the environments in which 
the stone implements were collected. For instance Movius 
collected tools from the Baksoko valley in the eastern plateau, 
whereas Heekeren based his study more on materials from Tabuhan 
and its vicinity in the karst region of the western plateau 
(Bartstra, 1976: 99). However, Bartstra did not discuss possible 
cultural factors responsible for the differences.
The chronological status of the Pacitanian has long been in 
dispute and there is no absolute dating so far. Some scholars 
have tried to establish the age of the industry mainly on the 
basis of the geology of the river terraces in which the stone 
implements occur. According to von Koenigswald, he and Tweedie 
found artifacts in the dry river bed and in the ’boulder 
conglomerate’ about 3-4 m. above the Baksoko river bank. He 
believed that the ’boulder conglomerate' was not younger than the 
Middle Pleistocene. In addition, he also found fossils belonging 
to the Trinil fauna of the Middle Pleistocene in the sinks and 
fissures of the Gunung Sewu karst region. Therefore, he suggested
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that the Pacitanian was of Middle Pleistocene date and 
represented the culture of Pithecanthropus erectus (Homo 
erectus). Later on, doubting whether the 'boulder conglomerate' 
was indeed the parent layer of the stone implements, he changed 
his opinion and stated that the stone implements might derive 
from several different geological layers (Heine-Geldern, 1945: 
154; Heekeren, 1955: 2). In 1936, Teilhard de Chardin visited 
Punung and claimed to recognise three terraces of the River 
Baksoko, all bearing Pacitanian implements. He was convinced that 
the artifacts were Pleistocene in age (Heekeren, 1955: 3; 
Bartstra, 1976: 39).
In 1938 Teilhard de Chardin again visited the Baksoko 
valley together with Helmut de Terra and Hallam Movius, with the 
Joint American Southeast Asiatic Expedition for Early Man. Movius 
seemed to agree with Teilhard de Chardin concerning the Baksoko 
terraces. He accepted that three terraces existed in the valley 
but he found no artifacts in the highest one. On the contrary, de 
Terra seems to have disagreed with Teilhard de Chardin and 
Movius; he concluded that the valley contained only two terraces 
and he saw no stone implements in the higher one. However, both 
Movius and de Terra agreed that the Pacitanian stone tools were 
late Middle or early Upper Pleistocene in age (Terra, 1943: 457- 
459; Movius, 1974: 88-93).
Heekeren, who investigated both the Baksoko valley and the 
river systems near Tabuhan, supported a Middle Pleistocene age 
for the early Pacitanian assemblage. He observed that at least 
four terraces consistently occurred in both the Baksoko and in 
the Tabuhan river systems. He discovered stone implements in all 
of these terraces. However, he believed that the stone implements 
in the lowest terrace were secondarily deposited, and suggested 
that the parent layer of the earlier stone implements was in the
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higher terrace located up to 20 m. above the Baksoko river bed. 
Consequently, he concluded that the Pacitanian may have commenced 
in the Middle Pleistocene and persisted without major changes to 
the Upper Pleistocene (Heekeren, 1955: 11, fig. 2; 1972: 40-42).
According to Sartono, a geologist who has devoted much his 
energy to studying the Punung area, there is only one Baksoko 
terrace, of gravel deposits about 0.5 - 1.5 m. above the present 
river bed. In this terrace he found two teeth of Sus sp. which 
date on nitrogen content to younger than Upper Pleistocene. So, 
it is reasonable to believe that this terrace is of Post- 
Pleistocene date, and that the stone tools found in it are 
secondarily deposited (Bartstra, 1976: 45; Heekeren, 1972: 42).
Recent investigations by Bartstra also demonstrate that in 
this lower terrace (the only terrace in the valley according to 
Sartono) the ’Palaeolithic' artifacts co-occurred with Neolithic 
tools such as stone adze blanks and flakes. However, he is not 
convinced that all such artifacts are Palaeolithic; some may 
belong to the ’Neolithic’ assemblages which are widely scattered 
in the Punung area (Bartstra, 1976: 45). He is aware that the 
tracing of two, three, and four groups of terraces in such a 
denuded area can hardly be done successfully, although he 
believes that the remnants of parent deposits for the stone 
artifacts do still exist in some places. Looking for in situ 
Palaeolithic artifacts, he undertook excavations in the Baksoko 
valley to show that such a parent deposit for the Pacitanian is a 
higher gravel deposit located at up to 28 m. above the present 
river bed. This higher gravel was formed during the transition 
from Middle to Upper Pleistocene (Bartstra, 1976: 44-74). More 
recently, he has tended to relate the Pacitanian to Wajak Man 
(Homo sapiens sapiens) of the Late Pleistocene and Holocene 
periods (Bartstra, 1982: 319).
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The Wajak fossils were discovered in a cave near the marble- 
mining village of Campurdarat, about 75 km. east of Punung in the 
Southern Mountains. Two fossil human skulls and numerous 
fossilized vertebrate bones were encountered in the excavation 
undertaken by Reischoten and Dubois in the late nineteenth 
century (Heekeren, 1972: 59; Brink, 1982: 191). Wajak Man has 
characteristics which might suggest ancestral relationships to 
both Mongoloid and Australoid populations. Some scholars date the 
skulls to the last part of the Upper Pleistocene or the early 
Holocene (Wolpoff, Wu and Thorne, 1984: 438-441; Heekeren, 1972: 
75; Brink, 1982: 191). Unfortunately, no artifacts were found at 
Wajak, possibly because the excavators did not recognise them. 
Therefore, we still await direct evidence to support Bartstra’s 
contention that Wajak Man was the manufacturer of the Pacitanian 
industry.
Cave and rocksheiter occupation evidence of Post- 
Pleistocene age also occurs in the Punung area. In 1936, von 
Koenigswald excavated a rocksheiter on the eastern side of Gunung 
Cantelan, about 2 km. southeast of Punung township. No report has 
ever been published, but it is known that he recovered a large 
number of flakes, some hammerstones, shell ornaments, scrapers, 
bone spatulae, stone arrowheads with rounded bases, grindstones, 
a few human teeth, and abundant grey monkey (Macaca iris) bones 
(Erdbrink, 1954: 297-298). As already mentioned, in the Song 
Terus cave near Tabuhan village a trial excavation carried out by 
Soejono yielded many tools made of stone, bone and shell. In 
spite of some implements being regarded as ’palaeolithic in 
appearance' (Soejono, 1976b: 86) all are in fact now considered 
to be Mesolithic and Neolithic. No full report on the excavation 
has been issued, so further assessment is not possible. However, 
in some of his publications Heekeren mentions Elepas jnaximus
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teeth and facial parts of Macaca Iris in the Song Terus cave 
similar to those found in the Cantelan rocksheiter (Heekeren, 
1955: 7; 1972: 99).
Similar assemblages occur widely in the limestone areas of 
East Java (Figure 2.1). Kramat and Lavang, two rockshelters in 
the Northern Limestone Hills south of Bojonegoro, proved to 
contain stone, bone, and shell artifacts, including winged 
arrowheads (Stein Callenfels, 1932: 25). Willems found similar 
artifacts in several rockshelters and caves in the limestone 
hills south of Tuban on the north coast (Willems, 1938). Further, 
from the spur of East Java, Heekeren reported the presence of 
buried human remains together with stone, bone and shell 
artifacts in the Sodong and Marjan rockshelters, near the south 
coastal village of Puger. Similar remains were also reported by 
him from Petpuruh rocksheiter situated in the limestone of Beser 
Mountains, south of Situbondo. Stone arrowheads are absent in 
Sodong, Marjan and Petpuruh, but small flakes were found there 
(Heekeren, 1935; 1936; 1937). Faunal remains uncovered in these 
sites are of extinct species (Heekeren, 1972: 98-106).
Less than 50 km. northeast of Punung such an assemblage 
exists in a rocksheiter near Sampung called Gua Lava (literally: 
cave of bats). This site has important features. Not only do its 
deposits have a thick cultural layer, but these archaeological 
remains are very informative. A series of relatively systematic 
excavations, performed by Es (1926) and Stein Callenfels (1928- 
1931), revealed a 4 m. thick cultural deposit. The deposit had no 
clear-cut sedimentary stratigraphy but three arbitrary cultural 
layers were defined by Stein Callenfels. The uppermost layer 
contained a few pieces of bronze and iron, modern potsherds, and 
some Neolithic stone adzes. The second layer was dominated by 
bone and antler tools, such as bone spatulae, bi-pointed awls,
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fish-hooks, and dagger-like tools made of antler. Stone arrowheads 
were found in the third and lowest layer together with cord-marked 
potsherds. The stone arrow-heads were of two kinds : round-based 
scattered in the lower part of the layer and hollow-based in the 
upper part. A large number of pestles and mortars, some with 
traces of red pigment, were discovered throughout the three 
cultural layers. Bones of various kinds of animal were also 
encountered. Several human skeletons in flexed or contracted 
position were found at about 3-4 m. depth, including that of a 
child buried with a necklace of teeth (Stein Callenfels, 1932: 
20-25). The completeness of the Sampling archaeological material 
in representing the cave and rocksheiter assemblages of East 
Java, especially in the abundance of bone artifacts, has led to 
the application of the term ’Sampung Bone Culture' (or Industry) 
to the whole assemblage.
Formerly, the ordering of cultural materials in the 
deposits of the Sampung site was considered to be problematic.
The bone artifacts, perceived as Mesolithic, occur in the layer 
above that bearing the stone arrowheads, which were regarded as 
Neolithic (Stein Callenfels, 1932: 28-29; Heekeren, 1972: 94). 
However, the puzzle may reflect misleading interpretations based 
on the use of a European model of prehistoric cultural 
development. For instance, the bone artifacts of the Sampung Bone 
Industry probably had a range of functions and interpreting them 
as a single assemblage in a separate layer is misleading since 
such artifacts were discovered through the entire deposits. It is 
more likely that the bone artifacts and the stone arrowheads were 
contemporaneously used as tools for hunting and gathering. Then, 
when the Sampung people gradually shifted to more agricultural 
subsistence methods the bone artifacts, especially the bone 
spatulae and the antler tools, continued to be used. Consequently,
there are no enigmatic reversed layers of 'Neolithic' and 
'Mesolithic' status in the Sampung site. What happened in reality 
was that the Sampung site was occupied by people who lived during 
the shift from hunting-gathering to a more agricultural mode of 
subsistence (Tanudirjo, 1985).
Unfortunately, no absolute dates are available from Sampung 
Bone Culture sites. However, the industry might have endured for 
a considerable period of time as indicated by the thickness of 
the whole cultural deposit in Gua Lawa. It is worth noting that 
identifiable faunal remains from the Sampung Bone Culture sites 
are of similar species to those from Wajak cave (Brink, 1982), 
although this does not necessarily ensure the same age. Indeed, 
the human remains from the Sampung Bone Culture sites are more 
modern in appearance than the Wajak fossils and are predominantly 
Austromelanesoid (Mijsberg, 1932: 54; Jacob, 1967: 59). From a 
technological point of view the Sampung Bone Culture shows a 
development from flaked stone artifacts, such as the leaf-shaped 
flakes found in the older sites (Sodong, Marjan and Petpuruh), to 
the more developed stone arrowheads and stone adzes of the 
younger sites (Sampung, Bojonegoro and Tuban rockshelters) 
(Tanudirjo, 1985). Von Koenigswald and Dammerman suggested an age 
of 3,000 - 4,000 years BP for the Sampung Bone Culture (Brink, 
1982; Dammerman, 1934), although this is only conjecture.
The co-occurence of 'Mesolithic' and 'Neolithic' assemblages 
in some Sampung Bone Culture sites is significant. When Stein 
Callenfels surveyed the Punung and Pacitan area in 1927, he 
recorded over a hundred stone workshop sites. At some of these 
sites stone arrowheads were discovered together with stone adze 
blanks. But the remainder produced only stone adze blanks. The 
stone arrowheads found in the workshops are of the same type as 
those found in the Sampung Bone Culture sites, especially the
winged (hollow-based) forms. For this reason Stein Callenfels 
suggested that the winged arrowheads in the Sampung Bone Culture 
sites might have been derived from the workshop sites. Since such 
arrowheads underlay the layer bearing the stone adzes in Gua Lawa 
he believed that the arrowheads in the ’Neolithic' workshops 
predated the stone adzes (Stein Callenfels, 1932: 27).
Concerning the stone adze workshops, Stein Callenfels noted 
that he did not find any wholly or partly polished blanks. 
Therefore, he suspected that only blanks were produced at these 
sites and that the polishing was done elsewhere (Stein 
Callenfels, 1932: 26). Heine-Geldern seems to have agreed. He 
suggested that the stone adzes were only flaked before they were 
exported to other places through a brisk trading system. The 
users then had to polish the adzes themselves (Heine-Geldern,
1945: 136-137). However, as will be shown later, recent 
investigations give little support to this interpretation.
Like many other sites in the Punung area, the ’Neolithic’ 
workshops have no absolute dates. The term ’Neolithic’ denotes 
merely the technological aspects of the products. Some light on 
dating has been shed by an excavation carried out by a co­
operative team from the National Archaeological Institute of 
Indonesia and Groningen University. In 1972, its members 
excavated several 'mounds' called 'kuburan budo' (literally :
'Buddhist grave') in an arrowhead and adze workshop in the 
village of Sembungan. Finished stone arrowheads, adze blanks, 
flake tools, stone chips, and potsherds were scattered on the 
surface. However, subsurface excavation produced a rather 
different assemblage; no arrowheads or blanks were encountered at 
all. A small number of stone chips was found in spit 1 (15 cm. 
deep from the surface) but they were possibly intrusive from the 
surface. On the other hand, earthenware vessels were found during
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the excavation, some being covered with lids. One big jar was 
found covered with a smaller jar, and containing another smaller 
jar inside. A hammerstone and a grinding stone were also 
discovered. Other finds included two small iron daggers called 
'kudi' by the local people and numerous glass beads of various 
colours. Although charcoal was found as well, no C-14 analysis 
was ever conducted. All the finds seemed to be placed in north- 
south alignments and there was no human bone (Sukendar, 1974).
The associations between the 'kuburan budo' assemblages of 
pottery and metal at Sembungan and those of flaked stone are not 
yet clear. One may suggest that a Neolithic lifestyle and 
technology still continued in the Punung area long after people 
elsewhere entered the Metal Age (Spriggs, 1989: 598). Von 
Koenigswald noted that some people in remote villages of south 
coastal Java still produced stone implements during the 
nineteenth century (Bartstra, 1976: 75). Unfortuntely, however, 
he did not explain for what purpose the stone implements were 
produced, or where he acquired the information. It is rather 
surprising, if this report is true, that the older people of 
Punung today are not aware of the recent use and production of 
such artifacts. The fact that no flaked stone artifacts were 
discovered with the ’kuburan budo' offers another explanation. It 
is possible that there are two assemblages in the site 
representing different cultural stages of Neolithic and 
Palaeometallic affinity. The pottery and metal assemblages were 
perhaps buried incorporated into the former Neolithic cultural 
layer, thus creating an ambiguous cultural layer which might have 
been misleadingly interpreted.
The more recent excavations carried out by Balai Arkeologi 
Yogyakarta at a workshop site near Ngrijangan in 1988 do not 
solve the problem. No charcoal or other datable materials were
27
discovered, but the excavation yielded a large number of stone 
chips, several stone adze blanks, one finished stone adze, two 
stone arrowheads, and a hammerstone (Widianto, 1988). The well-
polished stone adze tends to qualify Stein Callenfels’ notion 
that the Neolithic workshops produced only unpolished adze 
preforms.
CHAPTER III THE FIELDWORK ON THE BOMO-TELENG SITE
There are over a hundred stone adze workshop sites widely 
scattered in the Punung area. The Bomo-Teleng site is one of the 
most promising of these for archaeological investigation. It is 
relatively undisturbed since the dense stone debitage has deterred 
local people from extending their cultivation. Some mounded 
concentrations of stone debitage still occur intact, especially 
in the eastern part of the site. Stone adze blanks and preforms 
are also abundant. A brief reconnaissance previously carried out 
on the site suggests a seemingly patterned distribution of these 
blanks and preforms; large and coarse blanks are predominantly 
scattered in the upper terrain whereas small and delicately 
worked preforms mainly occur in the lower part near Kali Maron 
and the River Baksoko. The nature of the Bomo-Teleng site, 
therefore, seems to offer the potential to provide appropriate 
data for studying certain behavioural aspects of a prehistoric 
population.
My fieldwork on the Bomo-Teleng workshop site was directed 
toward recovering evidence on stone adze manufacturing processes 
and spatial organisation of the site within a lithic production 
system. Such a system can be defined as ’the total of synchronous 
activities and locations involved in the utilization and 
modification of a single sources-specific lithic material for 
stone manufacture and use in a larger social system’ (Ericson, 
1984: 3). For such a topical study, analyses of stone debitage 
(waste by-products) and designed forms (blanks and preforms) are 
essential. Such data are indicators of the stages of production 
(Collins, 1975: 15-17; Ericson, 1984: 3), as well as the spatial 
organisation within an archaeological site (Fish, 1981: 385;
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Stahle and Dunn, 1982: 85; see also Cahen, Keeley, and Noten,
1979; Draper, 1982). Locating the raw material source is also 
important if one wishes to indicate the acquisition strategy and 
probably the quarrying technology (Collins, 1975: 19-20; Ericson, 
1984: 2). In addition, for the spatial organisational study, 
transformational processes which possibly occurred in the site 
should be taken into account (Schiffer, 1987: 10). Such processes 
might have changed the distributional pattern of the archaeologi­
cal remains. It would be misleading to interpret the spatial 
organisation of a site without considering transformational 
process. To fulfill those requirements, therefore, it was 
neccesary to set up a research design involving both geomorphol- 
ogical reconnaissance and a systematic archaeological survey.
In this research design, the geomorphological reconnaissance 
addressed identification of the possible sources of the stone 
adze raw material. Furthermore, the reconnaissance was also 
aimed at recognising natural processes which might have been 
responsible for the transformation of archaeological data on the 
site. Meanwhile, the archaeological survey was planned to obtain 
and record representative archaeological data, especially on 
designed forms and debitage, with regard to their contexts and 
spatial distributions. In doing so, a multistage fieldwork design 
(Binford, 1972: 152-159; Redman, 1973: 63-65) was implemented.
The site was divided into sectors within which grids of squares 
were set up. The majority of the artifacts and debitage pieces 
were recorded on site. However, some samples were collected for 
more detailed analyses. All were classified according to size and 
shape. These data are basic to recognising patterns both at the 
artefactual and intrasite levels which may assist understanding 
of the stone reduction sequences and the behavioural significances 
of activity areas (Carr, 1984: 111-113).
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A. The geomorphological reconnaissance
During my fieldwork a geomorphological reconnaissance was 
required to assist understanding of the processes which have 
affected the archaeological remains and to locate possible quarry 
sites for the stone used in the Bomo-Teleng site. In geomorphol­
ogical investigation, it is usual to apply a particular sampling 
method, such as random sampling for deriving representative data. 
However, such methods of sampling do not necessarily work in all 
conditions. Random sampling, for instance, may be applicable only 
in a site where accessibility of all data is high (Goudie, 1981: 
62). In the Bomo-Teleng geomorphological reconnaissance, such 
random sampling was not applied as the accessibility of data was 
low. Besides being surrounded by rugged terrain, much of the site 
was also under cultivation. A qualitative approach was used since 
this seemed the most realistic way to explain the geomorphological 
problems (Pitty, 1971: 20-22). To collect appropriate data, 
general explorative observation was first carried out over all 
accessible areas. Then, selected locations such as river banks, 
flood plains, slopes, outcrops, scarps, and rockshelters were 
chosen for more detailed studies. The results were synthesized to 
reconstruct the geomorphological processes occuring in the site.
The Bomo-Teleng site is situated in the Baksoko valley 
within the western plateau of Gunung Sewu. The valley is flanked 
by rugged limestone hills to north and south. There are no 
discernible natural terraces in this section of the Baksoko 
valley, a feature common to all rivers within the western plateau 
of Gunung Sewu. If they once existed one would hardly recognise 
them because of the extent of the man-made agricultural terraces. 
However, the profile of the valley, from the limestone hill-top 
to the Baksoko river bed, shows a discernible partition into
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separate upper, middle, and lower zones (Figure 3.1 and Plate 
3.1). This partition can be used for explaining some of the 
geomorphological processes which have affected the Bomo-Teleng 
site.
The upper zone, which lies between about 250 and 350 m. 
above sea level, is characterised by a steep terrain which slopes 
at more than 60°. The results of solution action are obvious. 
Rockshelters with stalactite, conical karst phenomena, and eroded 
blocks of limestone (karren) typical of karst regions are all 
present. Mass movement in the form of rockfalls seems to have 
happened as well, with large boulders of limestone scattered 
around the boundary between the upper and middle zones. HCL 
testing shows that limestone occupies the upper zone 
predominantly; the higher the altitude the greater the limestone 
content. Consequently, one would hardly find silicified limestone 
of the kind used for the prehistoric tools in this upper zone.
The middle zone slopes down at 30° to 10° between altitudes 
of approximately 235 and 250 m. above sea level. Several man-made 
terraces occur, but these are seldom used for cultivation since 
the soil here is quite infertile. This zone is a relatively open 
one within which many eroded limestone outcrops are scattered 
unevenly. Trees, which have been sporadically planted in the 
area, have curved trunks indicating the occurrence of soil creep 
processes causing down-hill sliding. Such processes are due to 
periodic heavy rainfall and to the alternating wet and dry 
seasonal conditions of the area which cause differential rates of 
soil expansion (Butzer, 1976: 90-91).
Water erosion is another geomorphic process obvious in the 
middle zone. Such erosion creates rills, which are the initial 
and smallest drainage lines in the erosion process (Butzer, 1976: 
105; Ruhe, 1975: 107-108). Smaller rills are between 10-20 cm.
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wide and 20 cm. deep, whereas the larger ones are approximately 
40-60 cm. wide and 40 cm. in depth. Such rills would not 
transport heavy materials over long distances.
Observation of the bedrock on the middle zone shows the 
existence of silicified limestone nodules beneath the covering 
soil, especially in the higher sections. In the northeastern part 
of the Bomo-Teleng site, a large block of silicified limestone 
protrudes from a small outcrop. Many nodules of silicified 
limestone, partly struck into big fragments, are found scattered 
abundantly nearby. The hardness and HCL testings suggest that the 
rock of this middle zone is harder and less chalky than that of 
the upper zone. Apparently, silicified limestone nodules are 
widespread throughout the middle zone at the Bomo-Teleng site and 
in the surrounding area. According to Sartono (1964: 37, plate 
7), such silicified limestone bedrock also occurs in the middle 
zone of Gunung Jembar, near Ngrijangan village, about 2 km. 
northeast of the Bomo-Teleng site. Here, the bedded silicified 
limestone overlies limestone with nodules of chert. The layer is 
about 50 cm. thick and is included in the sedimentary Kramat 
Member of the Punung Formation. Therefore, it does not seem to be 
coincidence that many chert and silicified limestone adze 
manufacturing sites in the Punung area lie in this middle zone.
The lower zone of the valley comprises relatively flat 
terrain occupied by terraced dry rice fields. Trees are quite 
abundant, especially coconut and banana trees. The liver-brown 
silty soil provides fertile fields which can be intensively 
cultivated all year round. The soil is usually classed as terra 
iossa, the result of limestone erosion. However, in some places 
one can find a whitish-brown sandy soil. The laminated structure 
of this kind of soil indicates alluvial deposition. Therefore, in 
this lower zone two geomorphic processes occur : alluviation, and
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the deposition of weathered limestone material from upslope.
In the bank of the River Baksoko a gravel layer occurs 
about 50-100 cm. below the soil surface. This belongs to a former 
alluvial terrace of a time when the river had a higher and wider 
floodplain (Butzer, 1976: 164). Stone adze blanks have been found 
in this gravel layer in the right bank of the river. Sartono 
(1964: 43) and Bartstra (1976: 45) suggest that this gravel layer 
was laid down during the Holocene.
The results of the geomorphological reconnaissance 
demonstrate that quite complex processes have taken place in the 
vicinity of the Bomo-Teleng site. However, such processes are not 
the only determinants of the distribution of the stone artifacts 
and debitage in the site.
B. The archaeological survey
The archaeological investigation carried out on the Bomo- 
Teleng site was designed to obtain representative data for 
reconstructing manufacturing processes and the spatial 
organisation of the site. Such a purpose agrees best with one of 
the archaeological survey objectives suggested by Mueller (1975: 
34-35), i.e. the reconstruction of community patterns. This can 
be accomplished by collection of both cultural and spatial data. 
The fieldwork, therefore, focused on collecting and recording 
archaeological remains (as cultural data) within a spatial 
framework. Sectors set up in this fieldwork were considered as 
spatial units representing archaeological activity areas. Surface 
collections were undertaken at each sector. All designed forms 
(blanks and preforms) recovered during the investigation were 
plotted in two horizontal dimensions and collected. Samples of
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debitage were collected within grids set up in some sectors. 
Analysis of the finds then was carried out at both the artifactual 
and the intrasite levels. Analyses at the artifactual level are 
basic for reconstructing stages of stone adze manufacture, and 
those at the intrasite level are useful with regard to the spatial 
organisation of activities over the site.
Ideally, such representative data at artifactual and 
intrasite levels are best derived by applying a random sampling 
method either through excavation or by surface collection 
(Chenhall, 1975: 3-4; Redman, 1973: 62). However, such 
probabilistic sampling is not applicable in all circumstances.
In a site with varying degree of visibility and accessibility, it 
is difficult to interpret the results of such random sampling 
techniques consistently. Additionally, random sampling can also 
be inappropiate for illuminating spatial structure (Asch, 1975: 
182-185; Redman, 1987: 251). Therefore, a multistage approach 
with a modified stratified sampling technique was considered to 
be more useful in conducting the fieldwork on the Bomo-Teleng 
site.
In such a multistage approach a general reconnaissance 
should be undertaken initially to obtain a broad understanding of 
the environment and of the locations of archaeological remains 
within the entire area. The most appropriate sub-areas in which 
more intensive survey can be conducted are then chosen. The 
following stage is to divide each chosen sub-area into smaller 
units. Within these smaller units, controlled surface collection 
can be made. Finally, excavation of one or more minimal units can 
complete this kind of approach (Binford, 1972: 152-159; Redman, 
1973: 63-65).
Such procedures were applied during the Bomo-Teleng 
fieldwork. However, no excavation was undertaken at that stage.
3 5
In the initial general reconnaissance almost all accessible areas 
were investigated in order to recover the general pattern of 
archaeological remains. Information provided by the local 
population was also useful. As a result, the boundary of the 
entire site could be determined. Furthermore, several low 
contiguous mounds of soil covered with dense concentrations of 
stone artifacts and debitage were located in the eastern part of 
the site. Those concentrations occupy the middle zone of the 
valley slope which here drops at about 15° between 20-25 m. above 
the Baksoko river bed. In additions, some unfinished stone adzes 
were found near the western boundary of the site in association 
with abundant small-sized debitage. This material is scattered 
over a relatively limited flat area near some exposed blocks of 
limestone in the upper part of the lower valley slope. In the 
rest of the site, the distribution of stone adze blanks showed a 
rather specific tendency for the larger and coarser ones to be 
found on the higher slope, whereas the smaller and more 
delicately flaked ones occurred lower down near the river. This 
pattern is consistent with the results reported by Heydar (1989), 
derived from unsystematic collection on the site. In the bed of 
the Kali Maron, the small tributary of the River Baksoko, a few 
stone adze blanks and many stone chips were also noted.
Following the general reconnaissance, the site was divided 
into six arbitrary sectors for intensive recording. The sectors 
were designated A to F (Figure 3.2). Different survey techniques 
were applied in each sector according to the localized situation. 
In three sectors, A, B, and D, controlled and intensive systematic 
collecting was undertaken, whereas a more haphazard sampling 
(Redman, 1975: 149) was applied in the other three sectors.
During the fieldwork, various archaeological materials were 
collected. Those are classified into two major classes: designed
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forms and debitage. The designed forms consisted of stone adze 
blanks and preforms of various reduction stages and hammerstones. 
There were also potsherds represented in the surface finds 
classified as designed forms. The debitage comprised stone chips, 
cores, broken raw material and limestone lumps (for the 
definitions see Glossary). The stone adze blanks and preforms 
were intuitively classified into four classes according to their 
shape and technological attributes. The stone chips were 
recorded in the field and divided into four size groups : < 1.99 
cm.; 2.00 - 3.99 cm.; 4.00 - 5.99 cm., and > 6 cm. A number of 
random samples was taken for further technological analysis and 
documentation (This will be discussed in more detail in Chapter 
IV). The remaining collections were put back in the grid squares 
and left on site. The finds from each sectors were labelled as 
follows :
Stone adze blanks : BM/ 90 / D / 3
(Site code/Fieldwork season/Sector/Find number)
Large stone chips : BM / 90 / B28 / 2
(Site code/Fieldwork season/Sector grid number/Find number) 
Other artifacts : BM / 90 / BIO / II
(Site code/Fieldwork season/Sector grid number/Find number) 
The results of the surface collecting and survey in each 
sector will now be described.
Sector A
Sector A is situated in the eastern part of the site where 
stone artifacts and debitage are densely concentrated. It lies in 
the lowest part of this concentration on a small mound. A 2 x 8 m. 
rectangle subdivided into 1 x 1 m. squares was laid out in the
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sector aligned in a north-south direction (Figure 3.3). The 
squares, each forming a unit for intensive collection, were 
numbered from A1 in the northwest to A16 in the southeast. Two 
squares, A15 on the top of the mound and A6 diagonally opposite, 
were chosen for collections. Total or intensive surface 
collection of these two squares produced stone chips of different 
size groupings and a number of limestone lumps (see Table 3.1). 
Comparing the collections from the two squares it is obvious that 
the number of chips found on the top of the mound (A15) is 
greater than on the slope base (A6).
Sector B
This sector lies just a few meters uphill and to the east 
of sector A. The lower part of the sector slopes down at about 
20°, but the upper part is relatively flat. A terrace wall about 
1 m. high bounds its eastern side. In the immediate area around 
and within the sector, in-between the rills which flow downslope 
and the small exposed blocks of limestone, some short retention 
walls have been built by the local population apparently to 
prevent erosion. The area is not cultivated because the stone 
debitage is so thick and dense (Plate 3.2).
Sector B was gridded with a 8 x 10 m. rectangle of 1 x 1 m. 
squares. The squares were numbered from B1 to B80, running from 
the northwest corner of the lower row to the southeast corner of 
the upper row. Eight squares running diagonally from the 
northeast corner across the grid to the southwest corner were 
chosen for sampling (Figure 3.3).
The chosen sampling squares were those labelled B73, B64, 
B55, B46, B37, B28, B19, and BIO, from northeast to southwest of 
the sector respectively. Intensive surface collection was carried
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Plate 3.2 Continuous mounded debitage concentrations 
in Sectors A and B, photographed from the 
northwest
out in each square, and the finds were sorted according to 
materials and forms. Stone chips were classified according to 
size.
In general, the distribution of debitage in these sample 
squares shows a definite patterning. There is a tendency for the 
up-slope squares to have a greater number of small stone chips, 
while bigger chips occur more frequently in the lower squares.
Apart from stone chips, some broken raw material of silicified 
limestone or chert was found together with lumps of limestone.
The broken raw material is easily distinguishable from the 
limestone lumps since it has a relatively smooth cortex, a 
brownish or yellowish inside colour, and nodules show struck 
surfaces on one or more sides. The limestone lumps have coarse 
and rather brittle cortex and are more rounded in form. They 
probably derive from the chalky material which encases the 
silicified limestone cores. A small potsherd was found in square 
B73. It is brown in colour with a coarse temper of sand and white 
particles, possibly crushed chalk. There is no indication of any 
slip. The specimen is too small for further analysis.
Two hard broken stone pebbles were collected from squares 
BIO and B46 (Plate 3.3). They have brown cortex over translucent 
white material. The pebble from square BIO has a rather elongated 
form with longitudinal flake scars on two opposed surfaces. Its 
dimensions are 6.8 cm. long, 6.2 cm. wide, and 4.6 cm. thick. The 
scars on one surface are deep. At the end of the pebble where 
these deep scars originate there are bruising marks. On the other 
surface of pebble the scars are shallow and start from the 
opposite end where such bruising marks also discernible. The 
other pebble, found in B46, is 8.2 cm. long, 7 cm. wide and 4.8 cm. 
thick. It has a half-rounded form since one side has been 
longitudinally broken. Bruising marks exist at one end. Based on
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Plate 3.. 3 Hammerstones discovered in Squares BIO 
(left) and B46 (right). The lover 
photograph shows the reverse side.
form, size, and bruising marks it is apparent that these two 
pebbles were used as hammerstones. The BIO hammerstones is the 
more interesting since it seems that it was used on both ends.
In square B55 a large boulder of silicified limestone was 
found protuding from the ground in the southeast corner. It has a 
rather cylindrical form, with its exposed part being about 30 cm. 
in diameter and 25 cm. long. It shows a fresh surface on one side 
suggesting intentional breakage. The upper surface is rather 
bruised (Plate 3.4). However, it is difficult to determine 
whether the boulder served as a flaking anvil or only as a source 
of raw material.
No complete adze blanks were gathered from any of the 
squares in Sectors A and B, although one fragment and two 
fragments respectively were collected from squares BIO and B29. 
This sample was obviously inappropriate for reconstructing the 
manufacturing process for the blanks. To cope with this problem 
another collecting technique directed especially to the recovery 
of stone adze blanks was applied to Sectors A and B. Three or 
four people resurveyed Sectors A and B intensively and picked up 
every stone adze blank encountered. The location of each was 
plotted on the site map. As a result, 30 blanks, discarded at 
various stages of adze manufacture, were recovered (Plate 3.5 
a-b). Generally, these blanks are roughly shaped and represent 
the initial stages of manufacture. They range in size from 
17.3 cm. long, 9.5 cm. wide and 4.6 cm. thick to 6.4 cm. long,
5.1 cm. wide, and 1.5 cm. thick. Although several delicately 
worked blanks were found as well no specimens with traces of 
grinding were recovered.
Plate 3.4 Silicified limestone cobbles found in 
Square B55
Plate 35.5 (a) Blanks and preforms discovered in
Sector A-B. The lower photograph 
shows the reverse side
Plate 3.5 (b) Blanks and preforms discovered in
Sector A-B. The lower photograph 
shows the reverse side
Sector C
Sector C is located on a sloping area flanked by terrace 
walls at both its eastern (upslope) and western (downslope) ends, 
about 25 m. east of sector B. In the south of this sector there 
is a massive limestone boulder, and about 25 m. east outside the 
sector there is a narrow rocksheiter under the overhang of a 
limestone cliff. A terraced field cultivated for cassava and dry 
rice bounds the sector to the west. In the northern part, several 
blocks of exposed limestone form the border to the sector.
Several soil mounds with dense coverages of stone debitage occur 
unevenly within Sector C (Plate 3.6).
Intensive surface collection from a grid system was 
originally planned for this sector, but shortage of time 
necessitated more limited sampling, combined with photographic 
documentation.
Large cobbles of the silicified limestone raw material 
occur prominently in this sector. They are varied in dimension, 
between 30-45 cm. long, 20-30 cm. wide, and 8-20 cm. thick.
Almost all have one or more fresh surfaces resulting from 
intentional fracture. Many are nearly rectilinear in shape. It is 
obvious that these cobbles were primary cores which were 
ultimately intended to be worked into stone adzes. This suggests 
that Sector C was not only a knapping area but also served as an 
actual source for the raw material. Such a notion is supported by 
the discovery of an original outcrop of silicified limestone in 
the eastern part of the sector. In one part of the eastern 
terrace where the wall has been eroded and the covering soil has 
slumped down, a block of silicified limestone partly protudes 
from beneath the ground (Plate 3.7). This block possibly 
represents the source material which was quarried.
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Plate; 3.6 Sector C from the northwest
Plate 3.7 Exposed raw material source in Sector C
A considerable number of stone adze blanks lie dispersed 
throughout Sector C. Most are large and coarsely flaked, 
demonstrating the initial stages of manufacturing only. However, 
as it was not possible to collect all of these blanks, eight 
which had been worked to advanced stages were collected. Two of 
these had been worked delicately, implying that they were 
discarded at very advanced stages of manufacture. This suggests 
that the entire manufacturing process prior to polishing was 
accomplished in this sector.
Sector D
Sector D is situated near the western border of the site 
only few metres north of the Bomo-Ngejring road. It occupies a 
relatively flat area of the lower middle part of the valley slope 
and is bounded by large blocks of limestone to the west (Plate 
3.8). Uphill and west of the sector, about 30 m. away, lies the 
village cemetery which is surrounded with narrow terraced fields. 
Immediately outside the sector the terrain slopes down to north 
and east at approximately 15° to end in a flat soybean and 
cassava field.
A grid of four 1 x 1 m. squares was set up in the centre of 
the flat area where an accumulation of stone debitage occurs. 
Intensive surface collection was carried out in each square.
Stone adze blanks on the surface of the entire sector, including 
the adjacent portion of the Bomo-Ngejring road, were plotted on 
the site plan and collected. The stone debitage from this sector 
tends to be smaller and thinner than that from the previously 
mentioned sectors. Not many large stone chips were found. Broken 
cobbles of raw material were also rare in this sector and no 
hammerstones were found.
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Plate 3.8 Sector D from the northeast (Camera not 
held level during photographing)
However, potsherds were abundant totalling 25 pieces. 
Generally they are brown in colour and have sand and possibly 
crushed chalk tempers. Thicknesses range from 0.3 to 1.2 cm. Two 
of the sherds are rim sherds and one spout fragment can also be 
identified. Some thick and coarse sherds may be fragments of roof 
tiles. Whether these sherds are contemporary with the stone 
debitage is uncertain. It should be noted that the grid was 
located near the village cemetery where each grave is covered by 
a small structure with tiled roof. What is more, local people 
often leave pottery offering vessels in the cemetery.
Twenty-three stone adze blanks were recovered from this 
sector. They are relatively small (the largest being 11.4 cm. 
long, 4.5 cm. wide and 2.2 cm. thick, the smallest 6.2 cm. long, 
2.7 cm. wide and 1.5 cm. thick). At least five specimens show 
grinding striations while others were delicately flaked, 
indicating discard at an advanced stage of manufacture (Plate 
3.9).
Sector E
Sector E occupies most of the southwestern quadrant of the 
site. It is bounded by the Bomo-Ngejring road to the north, Kali 
Maron to the east and the River Baksoko to the south. A series of 
exposed limestone blocks running from north to south marks the 
sector’s limits to the west. Occupying the lower zone of the 
valley slope it is intensively cultivated in terraced fields.
When the fieldwork was undertaken, growing soybean and mature dry 
rice crops were covering the area (Plate 3.10). Therefore, the 
most practical way to record this sector was for three or four 
people to walk in parallel along the terrace walls, and where 
possible within the adjacent cultivated fields.
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Plate 3.9 Blanks and preforms discovered in 
Sector D
Plate 3.10 Sector E from the north
During the Sector E survey 19 stone adze blanks were 
collected. Six are fragmentary and one is a crude rectangular 
flaked piece of stone without further signs of working. Most of 
the complete blanks have been delicately worked by flaking and 
are partly ground. Only four complete specimens were discarded at 
early stages of manufacture (Plate 3.11).
Sector F
Sector F occupies the central southern part of the site.
The entire sector is intensively cultivated in terraced fields 
and is bounded by the Bomo-Ngejring road to the north, the Kali 
Maron to the west, the River Baksoko to the south and the village 
of Sumberjo to the east. Many large blocks of limestone are 
exposed in the eastern part of this sector. It was not surveyed 
intensively since its surface was densely covered by various 
crops. Furthermore, during the general reconnaissance no 
archaeological remains were encountered. According to the local 
population, stone adze blanks are rarely found in this area. It 
seems, therefore, that Sector F can be excluded archaeologically 
from the area of the Bomo-Teleng workshop site.
Survey in the Kali Maron and Baksoko riverbeds
An additional survey along the courses of the Kali Maron 
and the Baksoko was carried out since much stone debitage and a 
few stone adze blanks had been noted in these areas during the 
general reconnaissance. No specific survey technique was applied; 
we simply walked along the water courses and collected all the 
stone adze blanks encountered. Debitage was collected at random 
from loose scattered occurrences. It was realised during the
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Plate 3.11 Blanks and preforms discovered in Sector E 
Thte lover photograph shows the reverse side
survey that the finds in these riverbeds might have been 
transported by fluvial activities from other parts of the site. 
For this reason the exact locations of the finds were not 
plotted. The general locations were of course recorded. The 
survey started from the source spring of the Kali Maron, in a 
small cave, continued downstream to the junction of the Kali 
Maron and the Baksoko, and then continued westward for about 
750 m. along the Baksoko.
Several loose accumulations of stone debitage are found in 
the upper course of the Kali Maron, especially for about 75 m. 
upstream of the Bomo-Ngejring roadbridge. According to the local 
people this debitage was collected from the cultivated fields 
nearby and dumped in the river bed. The stone chips from the Kali 
Maron are relatively thin and small in size, none exceeding 6 cm. 
Only a few show remains of cortex. However, it is worth noting 
that most of the debitage here is heavily patinated or covered 
with red algae, so examining the original flaked surfaces was 
difficult. No similar accumulations occurred in other parts of 
the river courses.
Six stone adze blanks were discovered during this survey.
Two large specimens were collected from an accumulation of 
debitage just under the road bridge. A smaller blank with one 
heavily patinated surface was found near the junction of the 
Kali Maron and the Baksoko. Another three small specimens were 
discovered not far from this junction; two in the Baksoko bed and 
one in the gravel layer in the right bank of the river. All the 
smaller specimens are delicately flaked and one has been ground 
on one surface. The two large specimens have been quite finely 
worked, although not as finely as the smaller ones (Plate 3.12).
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Plate 3.12 Blanks and preforms discovered in the River 
Baksoko and Kali Maron courses. The lower 
photograph shows the reverse side
CHAPTER IV BEHAVIOURAL ASPECTS OP THE BOMO-TELENG SITE
The results of both geomorphological reconnaissance and 
archaeological survey in the Bomo-Teleng site, described in the 
previous chapter, suggest that it served as a stone quarry- 
workshop. This is obvious from the occurrence of sources of raw 
materials and the mounded concentrations of stone debitage. Such 
a site can be a potential source of information about past human 
behaviour. The quantities of discarded materials which usually 
occur in a quarry-workshop site can provide invaluable evidence 
for the various activities that once took place there. These 
include raw material acquisition, manufacturing sequences, and 
organisation of production areas. Systematic studies on such 
sites have also contributed to discussions of exchange systems, 
seasonal movements, subsistence activities, and social 
organisation. In diachronic perspective such sites may provide 
information about technological changes and/or changes in 
regional exchange system. It is, therefore, understandable that 
many scholars now believe that quarry-workshop sites are a major 
starting-point for the study of past human behaviour and culture 
(Ericson, 1984: 2; Gramly, 1984: 11, 21).
The present study aims at revealing some behavioural aspects 
of the Bomo-Teleng quarry-workshop site. However, it is based on 
data derived only from surface recording and collection on the 
site itself. Later investigations in archaeological excavation or 
inter-site studies may well expand on the interpretations offered 
here. Furthermore, as no dates have been derived from the site 
any cultural changes which might have taken place during its use 
cannot yet be recovered. Given these limitations the present 
study will focus especially on stone adze manufacturing sequences
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and the spatial organisation of the site.
Stone adze manufacturing involves a complex lithic 
technology and a continuous set of reductive or subtractive 
processes. This implies that successive activities will tend to 
remove the attributes of their predecessors (Deetz, 1967: 48). 
Thus, it is impossible to reconstruct manufacturing sequences 
entirely from final products, i.e. the finished stone adzes. On 
the other hand, discarded materials or debitage can provide the 
data needed for such reconstruction (Ericson, 1984: 2). Waste 
flakes and chips are more useful than the flake scars on almost- 
finished stone adze preforms for identifying manufacturing 
sequences (Draper, 1982: 52), because the patterning within such 
debitage reflects directly the various flaking techniques and 
manufacturing sequences applied by the stone tool makers 
(Crabtree, 1972: 58). Information about manufacturing sequences 
can also be derived from rejected blanks or preforms. This kind 
of debitage was often discarded when the manufacturing process 
failed at some point, so they usually bear transitional 
attributes which are crucial for reconstruction. Consequently, a 
quarry-workshop site is the best place to seek such data 
(Cleghorn, 1982: 8).
Discarded materials are also essential for a study of spatial 
organisation. Observation of the spatial patterning of such data 
can allow archaeologists to interpret features of spatial 
organisation within a site. Such data, of course, are subject to 
transformational processes and so may not be direct reflections 
of past human behaviour to be recovered (Schiffer, 1976: 11-18). 
However, this is not to say that inferring past human behaviour 
from the spatial distribution of discarded materials will always 
result in bias. The application of a systematic technique during 
data collection on a quarry-workshop site which allows for the
effects of transformational processes may reveal the spatial 
organisation of the site in less biased form (Behm, 1983).
Considering the appropriate data for reconstructing 
manufacturing sequences and the spatial organisation of a site, 
it is apparent that the Bomo-Teleng quarry-workshop site provides 
such data. The raw material sources which occur in the site 
should provide information for understanding the material 
acquisition strategy, as the initial activity in the stone adze 
production system. The discarded materials, both rejected 
blanks/preforms and stone chips, are abundant enough for the 
study of the stone adze manufacturing sequences. The patterned 
spatial distribution of the rejected blanks/preforms and stone 
chips derived from a systematic surface collection may supply the 
basic data needed for a spatial organisational study. Undoubtedly, 
the Bomo-Teleng site is an appropriate one to carry out research 
on such aspects of past human behaviour.
A. Sequences of stone adze manufacture
Many scholars interested in lithic technology have devoted 
much of their energy to understanding the methods of production 
of stone artifacts. A wide variety of methods have been developed 
to reconstruct the manufacturing stages and techniques applied by 
prehistoric stone tool makers. Classification of partial and 
complete tools, flake scar analysis of complete tools, attribute 
analysis of waste flakes or debitage, and reassembling or 
conjoining waste flakes to reform the original core are among the 
widely implemented methods (Stahle and Dunn, 1982: 84). Ethnoar- 
chaeological observation is an alternative method to build models 
for elucidating prehistoric stone tool manufacture (Gould, 1978;
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1980; Hayden, 1979). Recently, experimental replication of stone 
tool manufacture has become a popular method of understanding 
lithic technology (Crabtree, 1970: 146; Stahle and Dunn, 1982:
84; Newcomer, 1971: 85). Moreover, a growing number of studies on 
the mechanical bases of stone tool manufacture (Speth, 1977; 
Cotterell and Kamminga, 1979; 1987; 1990) have also enhanced the 
understanding of stone tool production.
As the result of such studies, it is now widely agreed that 
the manufacture of stone artifacts should be considered as a 
continuous process involving differing sets of techniques and 
options (Collins, 1973: 16-17; Sullivan and Rozen, 1985: 758; 
Stahle and Dunn, 1982: 84). However, it is still possible to 
divide such continuous processes into a general series of stages 
(Collins, 1973: 16). Although stone tool analysts (e.g. Collins, 
1973: 17-23; Draper, 1982: 52-54; Stahle and Dunn, 1982: 85; 
Newcomer, 1971: 85-90; Young and Bonnischen, 1984: 34) have set 
up many different manufacturing sequences and use varying 
terminology, all are essentially similar in their behavioural 
contents. The major stages can be summarised as follows.
Acquisition of raw material :
a set of activities directed to procuring the raw 
material from its source. Sometimes this includes 
quartering, in which the raw material is slightly 
modified for practical purposes such as transporta­
tion or storage. The results are raw material 
nodules or cobbles, in natural form or slightly 
modified
Blank preparation :
a set of activities directed to transforming raw 
materials into workable pieces. In this stage
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removing cortex, weak edges, convexities, concav­
ities, creating platforms, and centering the axes 
of the pieces are the most crucial activities. The 
results are blanks.
Preform preparation :
a set of activities directed to transforming blanks 
into more discernible desired shapes. This stage 
includes reducing thickness and size, and creating 
bevels and butts. The results are preforms.
Finishing :
a set of activities directed to refining preforms 
into finished stone tools. Reducing unevenness of 
edges by delicate percussion flaking or pressure 
flaking, or both, to improve appearance is the main 
intention. In some cases, grinding and polishing 
become the final activities of the manufacturing 
process (Crabtree, 1974: 1).
This general outline of stages in stone tool manufacture 
will become the framework for analysing data from the Bomo-Teleng 
site. In this study, the manufacturing sequences will be 
reconstructed mainly from three data bases : raw materials, 
blanks and preforms, and debitage.
Raw materials
During my fieldwork in the Bomo-Teleng site, numbers of 
silicified limestone cobbles were recorded. These are apparently 
raw materials from which the stone adze blanks and preforms were 
made. Such raw materials are found mainly scattered in the middle 
zone of the site, especially in Sector C (Plate 3.6). Since the 
occurrence of exposed bedrock of similar material was also noted
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in Sector C (Figure 3.2, plate 3.7) it is safe to assume that 
these raw materials were derived locally.
Silicified limestone, and other rocks of the chert class, 
usually occurs in two forms; as nodular segregations and as 
areally-extensive bedded deposits. Nodular segregations mainly 
exist in a carbonate host rock (Pettijohn, 1975: 400). The shapes 
of the nodules vary widely through small discoid, semi-tabular 
and rounded with knobby and warty surfaces (Clayton, 1986: 43-44; 
Pettijohn, 1975: 400). The latter two forms are found in the 
Bomo-Teleng site. It is quite obvious that the raw materials for 
the Bomo-Teleng stone adzes were obtained from around the site by 
digging shallow pits in the ground. The material sources are not 
deep; the silicified limestone bedrock in Sector C lies only 
about 50 cm. under the ground surface. Unfortunately, no 
surviving quarry pits were identified during my fieldwork.
Two forms of raw material would be quarried from such a pit : 
semi-tabular nodules and knobby-warty rounded nodules (Plate 
4.1). They vary in size, the large nodules approximating 45 cm. 
long, 30 cm. wide, and 20 cm. thick. The semi-tabular nodules 
were then formed into tapering-rectangular blocks. This was done 
by striking off the sides of the nodule leaving the cortex intact 
on both major surfaces of the blocks (Plate 4.1 c). Later on, 
rectangular blanks with full cortex on both sides would be 
detached from such a block (e.g. BM/90/A-B/6 and BM/90/A-B/12, 
see Plate 3). It is likely that the slightly flaked and more 
irregular raw materials came from knobby-warty rounded nodules. 
The protuding knobs and warts were removed to make the nodules 
more even and roughly cylindrical in shape. However, since such 
nodules are often hollow inside the detachment could result in 
breakage (Plate 4.1 a-b). For suitable blanks a large flake 
should be struck off from such a nodule. Relatively small nodules
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of this kind might also be shattered or split on stone anvils. 
Such shattered nodules generally have one fresh smooth surface 
without clear technological attributes (plate 4.2; Witter, pers. 
com.). If the protuding parts detached from the nodules were big 
enough, they were usable for making blanks (Plate 4.3).
Some of these raw material cobbles were manufactured into 
preforms almost completely on the spot. The discovery of preforms 
discarded at advanced stages in association with raw material 
cobbles and abundant small and large chips near the exposed 
bedrock in Sector C supports this interpretation. However, others 
were transported to adjacent knapping areas. The occurrence of 
one slightly-flaked irregular cylindrical nodule in square B55 
is evidence for the second notion. B55 is situated just below 
the top of a mounded concentration of stone debitage which was 
probably a knapping area. The nodule has bruising marks which 
might have been caused during its detachment from the parent 
bedrock (Crabtree, 1973: 233), or because of an unsuccesful 
attempt to detach large flakes. Another possibility is that the 
bruising reflects use as an anvil.
Blanks and preforms
The blanks and preforms discovered on workshop sites 
generally comprise rejected materials which imply unintended 
results during the manufacturing process. Some lithic analysts 
would consider such data as deceiving. The attributes or 
characteristics of such rejected blanks or preforms might be the 
results of unsuccessful actions during production (Leach and 
Leach, 1980: 116) which would not reflect the real technological 
intentions of the makers. However, such artifacts often contain 
attributes of more than one manufacturing stage and were
•5 2
(a-b) irregular rounded form (front left 
and back) and (c) tapering rectangular 
form (right front)
Plate 4 2 Half-split cobbles of raw material
Plate 4.3 Broken slab of raw material which might 
potentially have been used for stone 
adze blanks.
generally rejected before the attributes of preceding stages had 
been totally removed. These artifacts can therefore be informative 
for the reconstruction of entire manufacturing sequences.
Previously, an effort to study manufacturing processes in 
the Bomo-Teleng site was conducted by Heydar (1989). His study 
was based mainly on observations on 40 blanks and preforms which 
he had collected on the site during an unsystematic survey. This 
study is worthwhile but it is rather unfortunate that Heydar only 
considered the assemblages in terms of the manufacturing sequences 
developed by Young and Bonnichsen (1984; Heydar, 1989: 75-121) 
for making bifacial points. The present study is entirely 
independent from Heydar's study in term of the method and data 
bases.
During my fieldwork in the Bomo-Teleng site, 87 stone adze 
blanks and preforms were discovered in the entire site, including 
7 preforms found in the Baksoko and Kali Maron river courses. It 
is worth mentioning here that not all the blanks and preforms 
visible in Sector C were collected due to the abundance of such 
artifacts and the wish to conserve the site for further studies. 
Only 8 advanced stage preforms were collected from this sector.
The Bomo-Teleng blanks and preforms are varied in shape and 
size. They apparently represent the whole range of manufacturing 
stages from primarily-flaked stone blanks to finished ground 
stone adzes. The biggest blank is 17.3 cm. long, 9.5 cm. wide, 
and 4.6 cm. thick, whereas the smallest finished stone adze is 
6.2 cm. long, 2.6 cm. wide at the bevel, 1.5 cm. wide at the 
butt, and 1.5 cm. thick. All the finished stone adzes can be 
subsumed under types 2A and 2B of Duff's stone adze typology 
(Duff, 1970: 23-24, sheet 2; and see also Figure 4.1). Most of 
the preforms are also of these types (Plate 3.4; 3.8; 3.10),
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Abutt
front
cut t ing  edge
butt
s ^ e cut t ing  edge
F i g u r e  4 . 1  (a )  P a r t s  o f  a s t o n e  a d z e ;  (b)  D u f f  t y p e  2A
( c )  Du f f  t y p e  2B, (d )  Duf f  t y p e  2D ( a f t e r
D u f f ,  1970:  s h e e t s  2 and 9 ) .
except for two from Sector C (BM/90/C/6 and BM/90/C/8). These 
have more parallel sides and greater length-width ratios similar 
to the chisel-like Duff type 2D (Duff, 1970: 53, sheet 9). The 
BM/90/C/8 preform is a very interesting specimen as it has 
parallel sides and a bevel on each end (Figure 4.2a). This is 
unusual and has never been found in Indonesia before. All the 
blanks and preforms are made of similar raw material, i.e. 
silicified limestone. Colours range through yellowish-white, 
whitish-yellow, brownish yellow, dark-brown, and dark-grey.
Considering the general manufacturing sequence summarized 
above, the Bomo-Teleng blanks and preforms discovered during my 
own fieldwork can be classified intuitively into four classes 
reflecting successive stages of manufacture. This intuitive 
classification was not intended to create a rigorous typology, 
rather to simplify the analysis. The blanks and preforms were 
classified basically on general appearance with special attention 
being paid to degrees of decertification, flake scar sizes and 
orientations, general shape and size, and cross section (for more 
details see Table 4.1). Each member of the class was then 
examined in detail to recognise the reduction techniques applied 
to it. Initially, the classification resulted in 6 specimens 
being placed in Class I, 23 specimens in Class II, 29 specimens 
in Class III, and 29 specimens in Class IV (Table 4.1). However, 
based on more detailed examination of technological 
characteristics and with regard to reconstructed manufacturing 
sequences, a number of reallocations were made. Two specimens in 
Class I (BM/90/A-B/6 and BM/90/A-B/19) were put into Class II. On 
the other hand, two specimens in Class II (BM/90/A-B/8 and 
BM/90/A-B/24) were put into Class I. One specimen in Class II 
(BM/90/TL/1) was put in Class III (Table 4.2). It is realised 
that is not possible to create a mutually-exclusive classification
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Table 4.1 Initial classification of the blanks and
preforms discovered in the Bomo-Teleng site
I
Stage Characteristics
I
11
III
IV
stone pieces with primary flaking 
with large ( > 6 cm ) and multi­
directional flake scars, limited 
decortication, roughly rectangular 
plan shapes, with irregular cross - 
sectior.s, and weak edges around 
marginal sides
stone pieces with secondary bifa­
cial flaking with medium flake 
scars (4-6 cm), small percentages 
of cortex, regular flaking of one 
or both sides, rectangular plan 
shapes, and relatively rectangular 
trapezoidal cross-sections.
stone pieces shoving regular 
flaking on ail surfaces and sides 
vith small flake scars (2-4 cm), 
discernible bevels and butts, 
tapering trapezoidal plan shapes 
and smooth rectangular or 
trapezoidal cross-sections.
delicately flaked stone pieces 
vith very small flake scars less 
than 2 cm. in size, tapering
trapezoidal plan shape, smooth 
rectangular or trapezoidal cross- 
sections .
- specimens of class IV vith indica­
tions of grinding or polishing 
strlatlons
I
Total number per sector
Total number of biank/preform finds : 67 pieces
Sectors
---------------- i —
1 A - E 1 C 1 D 1 E 1 R C  1
__________| ______________| - --------------- | -- --------------|
I 8 p i e c e s  1 n o t  1 n o n e  1 n o n e  1 n o n e  1
1 'nos. 3, 5,1 
1 6, 12, 17. 1
c o l l e c t e d  1
1
i
i
i
i
1
1
1 19, 22, 1 1 i i 1
1 26] 1 
| 1
| 1
1
1
1
i
i
i
i
i
i
1
1
1
| 9 p i e c e s  1 n o t  1 6 p i e c e s  1 4 p i e c e s  1 2 p i e c e s  1
| ;n o s . 7, 8,1 c o l l e c t e d  1 n o s .  4b, 1 [nos. 6b, 1 [n o s  . 1, 2]1
1 16. 21, 1 1 10, 12, 1 7, 11, i 1
1 23, 24, 1 1 16, 19, 1 16 ] i 1
1 30, 31, 1 1 22 ] 1 1 1
| 32) !
| 1
1
1
1
1
1
1
1
1
| 13 p i e c e s  1 6 p i e c e s  1 6 p i e c e s  1 1 p i e c e s  1 1 p i e c e s  1
1 !n c s . 1, 2,1 [n c s  . 1, 2,1 I n o s . 1, 2,1 [ n o . 6] 1
[no. 7] 1
1 4, 9, 10, t 3, 4, 5, 1 3, 7, 11, 1 1 1
1 11, 13, 14, ! 7! 1 18, 23, 1 1 1
1 20, 25. 27, | 24] 1 1 1
I 26 , 26 3 1
I 1
1
1
1
1
;
!
| n o n e  1 2 p i e c e s  1 4 p i e c e s 3 p i e c e s  1 2 p i e c e s  1
i i [n c s  . 6, 8 3 I I n o s . 5 , 8 , [n c s . 2, 9,1 [n o s . 3, 4 i i
i i
! 1
| 1
IS, 21) 10] 1 
1 
1
1
!
1
| 1 
| n o n e  1 n o n e  1 5 p i e c e s
1
11 p i e c e s  1 2 p i e c e s  1
i i (n o s . 4, 6, !n c s . 1, 3,1
[n o s . 5, 651
i i
i i
i i
9, 14, 17] 1 4, 5, 6, 1 
1 12, 13, 14, 1 
1 15, 17, 1 8]1
| 30 n i e c e s  i 8 p i e c e s  1 23 p i e c e s I 19 p i e c e s  
I
7 p i e c e s  1
1 1 
1 1 1
1
the numbers in brackets refer to individual specimenNote
number from each sector
1
Stage
Sector 1
1 A-B C 1 D E 1 RC |
1 I 8 pieces not 1 none none 1 none |
1 [nos. 3 , collected 1 i i
1 5, 8, 12, 1 i
1 17, 22, 1 i
1 24, 28] 1 i
1 11 9 pieces not 1 6 pieces 4 pieces 1 1 pieces
1 [nos. 6, collected 1 [nos. 4b, [nos. 6b, 1 [no. 2 ]
1 7, 18, 19, 1 10, 12, 7, 11, 1
1 21, 23, 1 16, 19 161 1
1 30, 31, 1 22 ] 1
1 32 ] 1 1
1 III 13 pieces 6 pieces 1 8 pieces 1 pieces 1 2 pieces
1 [nos. 1, [nos. 1, 1 [nos. 1, [no. 81 1 (no. 1, 7]
1 2, 4, 9, 2, 3, 4, 1 2, 3, 7, 1
1 10, 11, 13, 5, 7] 1 11, 18, 1
1 14, 20, 1 23, 24] 1
1 25, 26, 1 1
1 27, 29] 1 1
1
1 IVa none 2 pieces 1 4 pieces 3 pieces 1 2 pieces
1 (nos. 6, 1 [nos. 5, [nos. 2, 1 [nos. 3,
1 8] 1 8, 15, 21] 9, 101 1 4]
1 IVb none none
1
1 5 pieces 11 pieces 1 2 pieces
1 1 [nos. 4, [nos. 1, 1 [nos. 5,
1 1 6, 9, 3, 4, 5, 1 61
1 1 14, 171 6, 12, 13,1
1 1 14, 15, I
1
1
1
1
17, 181 I 
1
I
I
.1
Table 4.2 Final classification of the Bomo-Teleng 
blanks and preforms according to manu­
facturing stages
Figure 4.2 (a) Stone adze with two cutting edges
discovered in the Boroo-Teleng site 
(BM/9 O/A-B/8)
(b) Chisel-like (Duff type 2D) adze
discovered in the Bomo-Teleng site 
(BM/90/A-B/6)
of these artifacts due to the existence of such ambiguous 
material. However, the classification does have an overall 
adequacy in representing manufacturing stages. Therefore, it is 
used as well for the spatial analysis to be discussed later on.
Class I (Table 4.2) consists of 8 blanks of relatively large 
size which range from 15 cm. long, 7,5 cm. wide, and 3 cm. thick 
down to 9.4 cm. long, 4.9 cm. wide, and 3.1 cm. thick. Most of 
these Class I artifacts share common characteristics : rough 
elongated rectangular shapes, weak edges around the marginal 
sides, almost complete flaking on one surface and cortex on the 
opposite surface. One specimen (BM/90/A-B/12) has rather a 
different rectangular form with both surfaces smoothed completely 
without cortex, whereas both sides are fully covered with cortex.
The occurrence of at least one worked surface on each 
specimen, usually being the ventral surface of large flake 
blanks, demonstrates that the first step in making a blank was to 
prepare an initial striking platform on the raw material nodule. 
How such platforms were created depended on the original raw 
material forms. A small rounded nodule might be smashed in half 
on a stone anvil or block (e.g. BM/90/A-B/17; BM/90/A-B/24). A 
thin slab of raw material which was possibly originally a usable 
protruding part detached from an irregular nodule would be flaked 
on one surface (e.g. BM/90/A-B/3; BM/90/A-B/28). Large flakes 
detached from tapering rectangular nodules (BM/90/A-B/12) or 
irregular cylindrical nodules (e.g. BM/90/A-B/22) would 
automatically have suitable striking platforms, i.e. their 
ventral surfaces. Once a striking platform was created, the blank 
was ready to be shaped.
To shape a rectangular form, the blank was flaked at right 
angles to the platform with a hammerstone. This flaking process 
would remove weak edges and give blanks with relatively parallel
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sides and one unworked surface. For blanks detached from tapering 
rectangular nodules, such a shaping process merely removed the 
cortex from their marginal sides. In the case of originally-thin 
slabs of raw material, it was possible to shape the blanks 
directly into rough desired forms with clear bevel and butts ends 
(BM/90/A-B/27, BM/90/ A-B/28). Flaking at right angles around the 
edges of such thin blanks is indeed easier to control. Almost all 
the specimens in Class I, except BM/90/A-B/12, indicate these 
shaping processes, but of varying intensity. It is apparent that 
at this stage, the shaping process was directed to reducing the 
raw materials to workable sizes and shapes.
The next step was to thin the blanks. This was done by 
lateral flaking generally on one surface only from both edges at 
right angles to the long axis. Most of the blanks produced at 
this stage demonstrate one unworked surface and bi- or multi­
directional flake scars on the other. The results of this shaping 
and thinning were Class II blanks, which have rectangular or 
trapezoidal cross-sections and entirely removed or only minor 
cortex. Sizes range from 14,2 cm. long, 7,4 cm. wide and 4.7 cm. 
thick to 8,8 cm. long, 5,3 cm. wide and 2,2 cm. thick. At this 
stage, however, bevels and butts are still often indiscernible.
It is quite common in stone artifact production for blanks 
to be heated before further reduction. This improves the flaking 
quality and makes it easier for the knapper to control flake 
detachment. Such heat treatment often changes the exterior colour 
and the interior texture of the stone. To recognise it, one can 
compare the colour of unflaked raw material facets to flake scars 
on the same blank. If the unflaked facets are dull and the flake 
scars are more lustruous and of different texture, then heat 
treatment has probably been applied. On stone chips, such 
differences are usually recognisable, the ventral side being more
lustrous than the dorsal side (Crabtree, 1975: 109-110). However, 
observations of both blanks and stone chips from the Bomo-Teleng 
site did not reveal such indications. Heat treatment was probably 
not implemented here.
The next stage (Stage III) was preform preparation. Blanks 
produced in the previous stage were further shaped and thinned.
At this stage it seems that all kinds of blanks, regardless of 
their original raw materials, were treated in a similar way by 
more careful flaking of both sides to the desired form. The 
knapper by now should have been considering the shape and 
function of each artefact being made. In making Duff type 2A and 
2B preforms the bevels would be made on relatively wide and less 
thin edges of the blanks, perhaps in order to reduce the risk of 
end-shock during flaking (Leach and Witter, 1987: 45). Both side 
edges of the bevel part would be left unrectouched or slightly 
reworked for straightening. On the other hand, the butt would be 
more intensively flaked and both sides of each blank were flaked 
at right angles over one surface to narrow this part. For making 
parallel-sided preforms, both the bevel and the butt sides would 
be reduced to similar degrees, so that the length-width ratio was 
greater than for type 2A and 2B preforms.
Following reshaping, the blanks were thinned again to the 
desired thickness by lateral flaking on one plane surface. Many 
of the preforms from Bomo-Teleng indicate that an unworked or 
slightly worked surface would become the back of the stone adze. 
Thinning flaking was carried out on the frontal worked surface of 
the adze from both side edges, and the flake scars ended in the 
central longitudinal axis of the blank.
Special attention was paid to bevel creation. Rather thick 
flakes were detached from the bevel part to make it thinner, and 
then the cutting edge was made. There were two alternative ways
of doing this. Firstly, at the end of the bevel, a long thin 
flake could be detached across the long axis, then the created 
thin edge could be dulled by delicate flaking at right angles to 
the flake scar. In the second technique, a striking platform was 
created first at the end of the bevel by right angled flaking 
from the surface, then short regular flakes were removed from the 
platform. These two techniques sometimes occur in combination.
The butt was generally made more simply. The surface would be 
thinned with lateral flaking from both sides, and the edge was 
straightened by right angle flaking.
Specimens of Class III which have received such preform 
treatment have dimensions from 16,4 cm. long, 8.4 cm. wide at 
bevel, 3.9 cm. wide at butt, and 2.1 cm. thick, to 7.8 cm. long, 
3.5 cm. wide at bevel, 1.8 cm. wide at butt and 1.6 cm. thick. In 
Stage IV, the preforms of Class III were finally refined. The 
ridges left by regular lateral flaking on the preform sides 
during Stage III were delicately reduced. This resulted in 
relatively smooth surfaces. The flake scars were very shallow and 
small. The shapes of the preforms were often slightly corrected 
to an ideal desired form. This should have been carried out by 
highly controlled flaking, although it is unlikely that pressure 
flaking as suggested by Heydar (1989: 91-103) was ever applied to 
this assemblage. Unfortunately, Heydar does not mention the 
evidence on which he based his interpretation.
It cannot be denied that recognising the difference between 
delicate percussion flaking and pressure flaking is difficult 
(Bryan, 1960: 29-30; Cotterell and Kamminga, 1979: 101), but to 
some extent such differences can be observed (Cotterell and 
Kamminga, 1987: 681). Crabtree (1968: 457) suggests that flakes 
produced by pressure flaking will have more diffuse and flatter 
bulbs of percussion and lipped striking platforms. Cotterell and
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Kamminga (1987: 685-691; 1990: 132-133) propose that flake 
initiations created by soft indenters, as in pressure flaking, 
are of bending type. Bending flakes have "segment shaped” 
striking platforms, < 90° initiation angle (between flaking 
platform and ventral surface; see Figure 4.3 b), waisted 
appearances in frontal view, and no bulbs of force. On the other 
hand, hard hammerstone flaking will result in Hertzian initiation 
or conchoidal flakes. Such flakes tend to have V-shaped striking 
platforms initiation angle greater than 90° (Figure 4.3 c) , and 
relatively prominent bulbs of force. Examination of Bomo-Teleng 
Stage III preforms reveals that the negative flake scars are 
relatively deep near former striking platforms and have < 90° 
negative angles suggesting hard hammer percussion. In addition, 
Witter (pers. com.) testifies that in his experiments he managed 
to produce preforms similar to BM/90/C/6 (Class IV) preforms 
using a hammerstone. It is safe then to infer that pressure 
flaking was not applied in the Bomo-Teleng stone adze 
manufacturing sequences.
Two small and worn river pebbles were found during my 
fieldwork. It is unlikely that they were intended to be stone 
adze raw material since they are smaller than the smallest 
preforms (BM/90/D/4) discovered. They seem to be hammerstones; 
for the description see page 39-40 and plate 3.3. The occurrences 
of bruised or battered marks on both ends and large spalls on 
their surfaces also support this contention. However, it is 
difficult to know whether such hammerstones were used for 
delicate finishing or to produce blanks. In one of his flaking 
experiments, Newcomer (1971: 85-88) used a relatively large 
hammerstone (weight: 555 grams) and a small hammerstone (weight:
230 grams) in roughing-out Acheulian handaxes. In making bifaces 
Magne and Pokotylo (1981: 35, 43) used a 375 gram-granite
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hammerstone to detach a flake blank and reduce it into a preform. 
Those experiments suggest that the fragmentary Bomo-Teleng 
hammerstones (surviving weights : 275 and 260 grams) were 
probably more suitable for making blanks and Class III preforms. 
Given the brittleness of these hammerstones, it is likely that 
they were used only for a short duration.
At its culmination, the preform preparation sequence would 
result in Class IV preforms. The dimensions of these vary from 
15 cm. long, 3.7 cm. wide at bevel, 2.8 cm. wide at butt and 
2 cm. maximum thickness, to 6.2 cm. long, 2.6 cm. wide at bevel, 
1.5 cm. wide at butt, and 1.5 cm. maximum thickness. Out of 29 
specimens of this class 18 show grinding or polishing striations. 
Crabtree (1974: 1) has warned about possible misinterpretation of 
intentional versus unintentional smoothing marks, since such 
marks might have been produced during artifact usage. Intentional 
grinding or polishing, however, usually does not affect the 
margin area of the tool (Crabtree, 1974: 4). The stone adze 
preforms from Bomo-Teleng show no striations on their sides. 
Furthermore, most of the striations are parallel with the 
longitudinal axes of the preforms. This suggests that the 
preforms were ground by a back and forth motion (Crabtree, 1974: 
4). These grinding marks indicate that the preforms were finished 
on site, and not exported unfinished, as originally suggested by 
Stein Callenfels (1932: 26) and Heine-Geldern (1945: 136-137).
Analysis of the debitage
Stone debitage is the waste material discarded from the 
manufacture or maintainance of stone implements. Such materials 
bear much information about basic aspects of lithic technology 
(Fish, 1981: 374; Sullivan and Rozen, 1985: 775; Collins, 1975:
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17-19). In this section I will be concerned with the specific 
debitage class of stone chips. This kind of debitage includes 
complete flakes, broken flakes, flake fragments, or pieces 
without discernible percussion feature such as ripple marks or 
bulbs of applied force (see further Sullivan and Rozen, 1985: 
758-759). Since such materials were discarded at production they 
bear most of their technological attributes intact, barring post- 
depositional damage, and thus can be very informative (Crabtree, 
1970: 148; Sullivan and Rozen, 1985: 755).
For this study, stone chips were collected only from 
Sectors A, B and D. Initially, they were classified into four 
size classes : < 1.99 cm; 2.00-3.99 cm; 4-5.99 cm, and > 6 cm 
(Table 4.3). Measurement was carried out using a piece of paper 
drawn with squares of 2 x 2 cm, 4 x 4  cm, and 6 x 6  cm, into 
which the chips were fitted. Of the whole collection, 251 pieces 
were randomly taken for further technological analysis. These 
random samples were taken from mixed Sectors A and B debitage 
(197 pieces or 78.49 %) and from Sector D (54 pieces or 21.51 %).
Various methods have been developed for analysing debitage 
(Stahle and Dunn, 1982: 84), many based on recognising the 
patterning of technological attributes (Sullivan and Rozen, 1985: 
755; Burton, 1980: 131; Magne and Pokotylo, 1981: 35-36). 
Unfortunately, there is still much debate on the problem of 
determining on what attributes or variables the debitage analysis 
should be based. Although it is realised that each method has its 
rationale and aim, some methods are considered to have too many 
variables, some of which are actually redundant (Magne and 
Pokotylo, 1981: 34). Other methods are criticised as using 
unreasonable or intuitively chosen variables (Patterson, 1982: 50).
Recent studies on debitage and experimental stone artifacts 
manufacture suggest that in fact there are some determinant
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Square 1 < 1.99 cm. 2 - 3.99 cm. 4 - 5.99 cm. I > 6 cm.
A-6 1 19.15 ( 1.18) 53.19 (15.87) 19.15 (23.66) 8.51 (59.29)
A-15 1 31.34 ( 3.15) 37.31 (17.38) 25.37 (47.55) 5.97 (31.98)
B-10 1 28.30 ( 2.07) 38.99 ( 9.22) 22.01 (19.93) 10.69 (68.78)
B-19 I 44.71 ( 5.51)
" r —  
30.77 (17.03) 15.86 (30.84) 8.65 (46.63)
B-28 1 44.56 ( 8.33) I 44.05 (34.96) I 9.62 (27.63) 1 1.77 (29.07)
B-37 1 33.86 ( 4.30) I 53.16 (43.29) I 9.81 (31.92) 1 3.16 (20.49)
B-46 1 47.13 ( 5.00) | 34.84 (21.73) I 13.93 (31.39) I 4.10 (41.88)
B-55 1 50.00 ( 8.41) 1 39.69 (39.28) I 7.73 (27.10) 1 2.58 (25.20)
B-64 1 49.29 (10.06) | 45.32 (58.00) | 5.39 (31.94) I none
B-73
1
1 35.95
1
( 4.62) I 50.95
“ 1
(33.70) 1 12.47 (50.04) 1.63 (11.65)
D-l 1 63.96 (11.90) 29.73 (27.29) I 2.70 (11.90) 3.60 (48.90)
D-2
“ 1 
1 68.89 (17.50) 27.78
“  - 
(52.30) 3.33 (30.20) none
D-3 1 45.31 ( 8.13) 45.31 (36.48) 6.25 (16.70) 3.13 (38.68)
D-4 1
-1
49.41 ( 9.36) 49.41 ( 9.36) 4.70 (40.13) none
Table 4.3 Percentages by numbers and weights in grammes 
(in brackets) of stone chips of four classes 
found in the Booo-Teleng sampled square
attributes which are particularly useful in debitage studies. 
Newcomer (1971), in his handaxe manufacturing experiment, showed 
that each manufacturing stage results in a different kind of 
debitage. Debitage size declines significantly from the initial 
to the final stages of reduction. Therefore, he suggested the use 
of size or weight to define manufacturing stages. Size is also 
evident as an important attribute in the experimental debitage 
analysis conducted by Stahle and Dunn (1982), in which size 
categories were also used to define stages of reduction. Draper 
(1982: 52) recognised that hinge occurrence, striking platform 
type, and the variables of length, width, weight, and percentage 
of cortex cover are important in reconstructing manufacturing 
stages. According to Magne and Pokotylo (1981: 36-38), the most 
important attributes which can be related to reduction sequences 
are weight, forms of dorsal and platform scars, and percentage of 
cortex cover. This conclusion was the result of applying 
hierarchical clustering, metric multi-dimensional scaling and 
multiple discriminant analysis to the debitage produced in their 
lithic reduction experiment.
For the present study, five debitage attributes are chosen. 
These are size (as defined above), forms of dorsal and striking 
platform scars, degree of cortex cover and chip termination. 
Undoubtedly, size is one of the most significant attribute as 
shown in many debitage studies. Of course, this is justifiable 
since initial reduction is directed toward reducing raw material 
to workable size, whereas in the final reduction stage carefully 
controlled flaking is more important than size reduction.
Debitage produced at the initial stage will tend to have a higher 
proportion of cortex cover, less striking platform modification 
and fewer dorsal scars (Odell, 1989: 183). As the reduction 
proceeds, the number of dorsal scars will increase, whereas the
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proportion of cortex cover will decrease. The striking platforms 
need to be more carefully prepared for the more careful later 
stages of flaking. These observations on cortex cover, striking 
platform, and dorsal scars are also in agreement with Witter's 
suggestion (pers. com.) that debitage can be classified into 
three types : (1) stone chips with cortex over dorsal surfaces or 
on platforms, (2) stone chips with no or little cortex on dorsal 
surfaces and a single-facet platform, and (3) stone chips with 
multiple-faceted platforms and parallel dorsal flake scars. These 
types hopefully represent the basic stages of blank splitting, 
preform shaping and preform thinning.
The nature of stone chip termination or fracture is another 
attribute which seems to be useful for the reconstruction of 
manufacturing stages. These attributes may reflect both the 
knapper's intention and the nature of the raw material. Crabtree 
(1970: 148) points out that step or hinge terminations are often 
created by careless percussion in the preform stage. Nichols and 
Allstadt (1978: 1-2) also reveal that hinge fractures will more 
frequently occur when less formal artifacts are manufactured.
This suggests that stone chips with hinge or step terminations 
would be produced more often in the early stages of preparation. 
Johnson (1979: 27) supports this contention for different reason. 
He proposes that the frequent occurrence of hinge termination in 
early stages is due to the irregularity of striking platforms and 
the commonness of protuberances on the raw materials. Whatever 
the causes, the nature of stone chip terminations seems to be a 
useful variable for the reconstruction of manufacturing 
sequences.
For the technological analysis in this study, the sample of 
251 stone chips from Bomo-Teleng was measured exactly for length, 
width, and thickness using calipers. The length was measured from
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the striking platform to the distal end, and width and thickness 
were measured at the widest and thickest parts of the chips 
(Figure 4.3 a). Dorsal scar attributes were recorded in term of 
their orientations : parallel and non-parallel. Four kinds of 
flaking platform were recognised : striking platform on cortex, 
single-faceted, multiple-faceted and shattered. Cortex cover was 
measured as an estimated percentage of dorsal area. Hinge, step 
and feathered are the recognised terminations.
Considering the manufacturing sequences as reconstructed 
from the blanks and preforms, it is predictable that debitage 
produced at earlier stages will tend to be a larger size, have 
non-parallel dorsal scars, flaking platforms on cortex or single- 
faceted striking platforms, greater degrees of cortex cover, and 
hinge or step terminations. Stone chips from advanced stages will 
be smaller in size with parallel dorsal scars, less or no cortex 
cover and feathered terminations. To test these a priori 
probabilities Principal Components Analysis (PCA) was applied to 
the Bomo-Teleng data. Basically, PCA is a multivariate technique 
which aims to reduce the dimensionality of the data (Krzanowski, 
1988: 66) by finding new and often smaller variables, or 
components. The components are linearly related to the original 
variables, but independent of each other (Doran and Hodson, 1975: 
191). Thus, a component is a consistent expression of the 
original variables and can be considered as a 'true' variable 
which may be more meaningful than the original variables 
(Krzanowski, 1988: 66). The benefit of using PCA is that the 
relationships among the variables or attributes can be recognised 
and visually presented.
The application of PCA to the Bomo-Teleng debitage sample 
generated two components - size and shape - which in this 
presentation are expressed as the horizontal and vertical axes
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respectively. As the scatterplot diagram (Figure 4.4) shows, the 
samples tend to be distributed more closely along the horizontal 
axis. This means that size is the most important source of common 
variation. To test further the previously stated a priori 
probabilities, a one-way analysis of variance was undertaken. In 
this analysis, each of the four original variables (forms of 
dorsal scars and striking platform, cortex cover, and termination) 
were tested against the size and shape components. The results 
(Table 4.4) show that, with p < .05 and critical F value of =
2.60, three of the attribute classes (dorsal scar, striking 
platform, and cortex cover) are highly significant when tested 
against size. Dorsal scar is the only attribute class which is 
slightly significant against shape. Terminations are not 
significant at all against either size or shape.
Variables
1 1
1 Size 1
1 1
Shape
Dorsal Scar
i
I 185.29
i
(h.s) | 2.90 (s.s)
Flaking Platform I 46.56 (h.s) | 1.27 (n.s)
Cortex Cover 1 45.11 (h.s) | 2.44 (n.s)
Termination 1 0.70 (n.s) | 0.09 (n.s)
Type 1 106.24 
1
(h.s) | 
1
1.86 (n.s)
Table 4.4 The results of Analysis of Variance on 
a sample of Bomo-Teleng stone chips. The num­
bers are computed values of variance between 
each pair of variable, p < .05, critical F 
value = 2.60. (h.s = highly significant; s.s = 
slightly significant; n.s = not significant).
In summarising these results, it is indeed highly probable 
that smaller stone chips tend to have parallel dorsal scars,
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multi-faceted striking platforms, and no or little cortex cover. 
On the contrary, larger ones more likely have non-parallel dorsal 
scars, single-faceted or cortexed striking platforms, and greater 
degrees of cortex cover. The nature of chip termination proved to 
be redundant for this study. These results are more discernible 
when predicted stone chip types are plotted in the scatterplot 
diagram of shape against size (Figure 4.5).
These three stone chip types (primary, secondary, and 
tertiary) have been derived from an intuitive classification of 
the Bomo-Teleng sample , following the suggestions of Witter (see 
page 63). It is obvious that statistical analysis of the stone 
chips gives support to the sequence of manufacturing stages 
suggested by the technological analysis of the blanks and 
preforms, since the scatterplot (Figure 4.5) demonstrates that 
the distributions of each stone chip type are fairly clustered.
B. The spatial organisation of the site
Spatial analysis in archaeology aims at retrieving 
information on past human activities based on the study of 
spatial relationships within and between structures, sites, site 
systems and environments. It can be concerned with personal or 
individual relationships in a built structure such as a shelter, 
house or shrine. Within a site such studies are concerned with 
social and cultural relationships at a communal level. At a 
higher level, site-systems analysis is concerned with inter­
connections between sites or communities, as reflected by the 
flow of commodities, resources, information, energy and the 
reciprocal movements of people (Clarke, 1977: 9). In this study, 
spatial analysis is focused on a single site. The objectives of
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such an intra-site study are on two levels : on operational 
level which tries to explain relationships between observable 
archaeological remains, and an inferential level which tries to 
reconstruct otherwise-unobservable past behaviour and activities. 
At the operational level, recognising the patterned distribution 
of archaeological remains is the most important task. At the 
inferential level, the main objective is to define activity areas 
and to organise artifact types into tool-kits which may be useful 
for infering site function and social organisation (Carr, 1984: 
106-107).
This brief discussion implies that the most important 
element in archaeological spatial analysis is the location or 
spatial dimension of archaeological remains. However, it is 
realised that the present locations of such remains are seldom 
unbiased manifestations of past human behaviour. They are subject 
to transformational processes which have changed them through 
time, so that interpretation founded purely on present location 
can be misleading. In spatial analysis, therefore, transform­
ational processes which have occurred in the site should be 
recognised and taken into account (Schiffer, 1987: 5).
Two major sets of transformational processes can affect the 
nature of archaeological remains : cultural and natural. Cultural 
processes comprise re-use, habits of deposition, reclamation and 
disturbance. Natural processes are much more varied. Chemical and 
physical deterioration works at the artifactual level (Schiffer, 
1987: 141-197). At the site and site-system levels many 
geomorphic processes, such as water flow, soil creep, mass 
wasting, wind winnowing, shrinkage-expansion of clay, volcanism 
and earthquake damage can potentially affect the nature of the 
archaeological remains. Included in natural formation processes 
are the activities of animals and plants (Schiffer, 1987: 199-
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261; Wood and Johnson, 1978: 315-381).
Nevertheless, the full range of such various and complex 
processes can hardly be recognised in most archaeological sites. 
This is due not only to the lack of identification techniques, 
but also to the incompleteness of available information 
(Schiffer, 1987: 265). Aware of such constraints, in my study I 
will not try to illuminate the entire range of transformational 
processes that may have occurred in the site. Rather, the study 
will try to identify whether certain recognised transformational 
processes are responsible for the seemingly patterned 
distribution of artifacts in the Bomo-Teleng site. This will make 
interpretation of the spatial organisation within the site a 
better informed exercise.
My fieldwork in the Bomo-Teleng site has demonstrated that 
the distribution of the blanks and preforms is non-random. In the 
middle zone, or Sectors A, B,and C, the blanks and preforms tend 
to be large and coarse, representing early stages of manufacture, 
whereas in the lower zone of Sectors D and E they are small and 
delicately worked (Table 4.2). Such a distribution is consistent 
with the results of the previous survey carried out by Heydar 
(1989). The debitage shows a similar non-random distribution as 
well. In Sectors A and B the debitage is much greater both in 
number and in size. This non-random distribution suggests the 
likelihood of a structured spatial organisation in the Bomo- 
Teleng site. Possibly, earlier stages of stone adze manufacture 
were conducted in the higher sectors near the raw material 
sources, and prepared blanks were then finished in the lower 
sectors. Alternatively, such a patterned distribution might have 
been caused by natural processes which transported the smaller 
material downslope. Because of this possibility it is necessary 
to consider whether or not the artifactual remains in Sectors D
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and E have moved dovnslope naturally from Sectors A, B, and C.
Natural processes affecting artifact movement
The geomorphological reconnaissance on the site indicated 
that solution processes and rockfall are dominant in the upper 
zone. In the middle zone, soil creep and water erosion are more 
apparent. Alluviation and deposition of weathered limestone 
material occurs in the lower zone. However, such geomorphic 
processes seem not to have affected in any major way the artifact 
distribution. This is obviously true for the solution processes 
and rock falls in the upper zone because they occurred well above 
the activity areas. Even the limestone boulders which probably 
fell down from the upper zone do not overlie the mounded debitage 
in the activity areas. Consequently, these processes can be 
eliminated as natural process transforming archaeological remains 
in the Bomo-Teleng site.
Soil creep and rills or water erosion channels occur in the 
middle zone, as indicated by curving tree trunks and small and 
shallow erosion channels on the slope, especially in Sectors A,
B, and C. Soil creep often affects archaeological remains and is 
usually caused by soil wetting and drying, heavy rainfall 
(Butzer, 1976: 90-91), biotic activity, and the erosion of fine 
particles (Wood and Johnson, 1978: 349). An effect of this 
process is to translocate shallowly-buried archaeological remains 
(Wood and Johnson, 1978: 351). Together with water erosion such a 
process will create downslope movement (Rick, 1976: 139;
Schiffer, 1987: 216). Because of gravity larger pieces will tend 
to roll farther and to be deposited near the bottom of the slope. 
In an archaeological site, the occurrence of that process can be
identified by plotting average artifact weight against slope 
(Rick, 1976: 139-140). It seems that localised dovnslope 
movement has occurred in the mounded debitage concentrations in 
Sectors A, B, and C. This can be seen, for an example, in Sector 
A (Figure 4.6) where the squares located on the gentler slopes 
tend to retain heavier materials than the squares on the steeper 
slopes. Square B19 has the greatest stone chip average weight, 
since it is located between two bases of two mounds. This 
indicates that downslope movement has affected the distribution 
of the artifacts to some extent.
However, such downslope movement did not cause too much 
inteference to the Bomo-Teleng site overall, since most debitage 
was only transported locally. The erosion channels (rills) are 
not strong enough to transport stone debitage and would only move 
fine grain-size materials (Pitty, 1971: 283). Also the level area 
just under Sectors A, B, and C would hinder the debitage from 
further downslope movement. Additionally, the man-made terraces 
built between the mounds also retain stone debitage. Therefore, 
downslope movement in the Bomo-Teleng site has probably not been 
very significant.
The run-off of rainwater which carries and deposits fine 
weathered materials from the upper and middle zones to the 
relatively flat lower zone, is also not likely to be responsible 
for much movement of archaeological remains in the Bomo-Teleng 
site. It is possible that small and lightweight debitage may be 
transported by run-off water. However, it is highly improbable 
that debitage from Sectors A, B, and C could be deposited in 
Sectors D and E since those sectors are separated by the Kali 
Maron stream course. The geomorphological reconnaissance 
demonstrates that the material deposited in the lower zone is a 
liver-brown silty soil. This implies that only fine particles
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were washed out from the upper and middle zones. In addition, the 
transport of material by run-off in the site might have been even 
less significant in the past when Gunung Sewu was forested 
(Butzer, 1976: 102).
The impact of alluviation in the lower zone is more 
unpredictable. It is not rare for such a process to bury 
archaeological remains far beneath the ground. In addition, 
erosion by flood water often takes place and removes small 
particles, leaving only the larger artifacts (Schiffer, 1987: 
249-251). It is uncertain yet whether any of the Bomo-Teleng 
archaeological remains have been covered with alluvial sediment. 
But one certainty is that the alluvial sediment in the lower 
sector is relatively thin, about 1 . 5 - 3  meters. If this thin 
sediment were covering mounds of debitage such as those in Sector 
A, B, and C which are up to 1 meter high, then it is highly 
probable that crop marks (Wilson, 1982: 53-54) would reveal their 
existence. This is not the case in Sector E, although excavation 
would be needed to prove this contention.
Erosion by flooding seems not to have influenced the 
archaeological remains in this sector either. The majority of the 
blanks and preforms recovered in this sector are small and 
delicately worked, whereas flooding could be expected to leave 
behind only the larger artifacts.
It is quite apparent from this discussion that natural 
processes have not greatly affected the present distribution of 
archaeological remains in the Bomo-Teleng site. Although natural 
processes occur in the site, they are improbable major causes of 
such non-random distribution pattern.
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Cultural processes
Cultural transformations of archaeological remains then can 
be caused by four major classes of process: re-use, habits of 
deposition, reclamation, and disturbance. Schiffer (1987: 28) 
defines re-use as 'a change in the user or use or form of an 
artifact, following its initial use’. For instance, a broken pot 
can be used as a feeding trough for animals. Deposition habits 
are processes of transforming things from a systemic context to 
an archaeological contex. The discard of rubbish in a chosen 
place is a classic example of this process. Reversely, 
transformations of archaeological remains back to systemic 
context are called reclamation processes. An example of such 
processes is when shifting-cultivators revisit and recultivate 
their abandoned dry fields. Disturbance is an activity which 
alters the form and or location of archaeological remains, 
without the intention to make use of them. Ploughing and 
trampling are among such processes.
Schiffer (1987: 27-28) admits that in a quarry-workshop site 
one could seldom recognise re-use, since this kind of site 
produces such abundant by-products. Leach and Leach (1980: 133- 
134), however, show that the discarded preforms or large flakes 
may be used as hammerstones. In the Bomo-Teleng site, an 
examination of whether stone chips were ever utilised was carried 
out. However none showed clear sign of retouching or reworking. 
Observation of the blanks, preforms and large debitage samples 
also revealed no signs of battering marks. It is apparent that, 
in my collection at least, such artifacts were not used as 
hammerstones. If there was re-use in the Bomo-Teleng site, it 
probably would not be sufficient to affect the spatial analysis.
A lithic quarry site is likely to have been visited
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repeatedly (Schiffer, 1987: 101). Consequently, reclamation could 
potentially occur, although such a process is so far undetectable 
in the Bomo-Teleng site. Possibly, future excavations in the site 
will reveal the existence of such processes. However, if 
reclamation processes mean no more than occasional visits to 
acquire raw material and to manufacture stone adzes, such as 
practised by the Tungei people of Wahgi valley, Papua New Guinea, 
in their Tuman quarries (Burton, 1984a; 1984b), such process 
would not change the nature of the site very much. They would 
simply add more and more debitage.
Disturbance processes, of course, occur in the Bomo-Teleng 
site, since the area is under cultivation. Fortunately, among 
the sectors in the site, only Sector E is densely cultivated. 
Sectors A, B, and C are not cultivated as the debitage is too 
thick and Sector D is situated in a barren flat area near the 
Bomo-Ngejring road. It is obvious that Sectors A, B, and C are 
relatively undisturbed. This is evident in the occurrence of the 
intact mounded debitage concentrations. The only recent 
activities in these sectors are the terrace constructions using 
silicified limestone boulders, among which are possibly discarded 
stone adze raw materials. However, this activity did not remove 
boulders far from their sources. In sector D, another disturbance 
process might have affected the nature of archaeological remains, 
this being the construction of the Bomo-Ngejring road several 
years ago. But the head of the Bomo village, who was in charge of 
the work, testifies that they hardly ever found large coarse 
blanks, only small preforms. Sector E is the only intensively 
cultivated area and has been hoed. Information derived from 
people who often work on this area suggests that a small quantity 
of stone debitage has been collected and thrown into the Kali 
Maron stream bed. Large coarse blanks have rarely been found and
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the small preforms are either thrown away or placed on the 
terrace walls.
Examination of the possible transformational processes in 
the Bomo-Teleng site, therefore, demonstrates that the 
distribution of the archaeological remains is relatively 
unaffected by both natural and cultural post-depositional 
processes. It is highly probable then the distribution represent 
aspects of the spatial organisation within the site.
The activity areas in the Bomo-Teleng site
As it is evident that transformational processes in the 
Bomo-Teleng site have not altered the nature of archaeological 
remains in a major way, then the patterning of artifact 
occurrence should reveal past activity areas. Such information 
can provide a data base for interpreting possible spatial 
organisation within the site.
Table 4.2 shows that in Sectors A and B, thirty stone adze 
blanks and preforms were collected during my fieldwork. These 
consist of 8 blanks of reduction stage I (26.64 %), 9 of stage II 
(29.97 %), and 13 of stage III (43.92 %). No stage IV preforms 
were found. The debitage analysis demonstrates that early to 
advanced reduction stages occurred in these sectors with the 
majority of debitage being medium-sized (see Figure 4.7).
Together with the discoveries of hammerstones and pieces of raw 
material, the results suggest that Sectors A and B served as 
knapping areas (Carr, 1984: 111) where artifacts were manufactured 
into at least stage III blanks and preforms. However, since there 
is no indication of any sources of raw material, the raw material 
boulders were brought from somewhere else, probably from Sector C.
In Sector C, stage I and II blanks were observed in
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Figure 4.8 Complete (conchoidal) flake samples of 
different sizes : (a) < 1.99 cm.,
(b) 2 - 3.99 cm., (c) 4 - 5.99 cm.,
(d ) > 6 cm.
abundance, although not all such artifacts were collected (see 
page 42 dan 53). However, the observation that such blanks occur 
abundantly in this sector is enough to suggest that earlier 
stages of the manufacturing sequence were conducted here. This 
suggestion is strengthened by the existence of a possible raw 
material source in this area. A major question raised by these 
observation is whether the blanks were manufactured here into 
finished forms. In fact, 8 specimens of this kind were discovered, 
of which 6 (75 %) are preforms of stage III and 2 (25 %) are 
preforms of stage IV, without polishing striations. These almost- 
finished preforms in Sector C imply that almost the entire 
manufacturing sequence was carried out here, except that no 
indications of grinding or polishing have been found in this 
sector.
Twenty-three blanks and preforms were discovered scattered 
around in Sector D. None are of stage I, 6 pieces (26.09 % )  are 
stage II, 8 (34.78 %) are stage III, 4 (17.39 % )  are stage IVa , 
and 5 (21.74 %) are preforms showing grinding striations (stage 
IVb). It is apparent from this finding that preparation of the 
large coarse blanks of stage I did not take place in this area.
In contrast with Sectors A, B, and C, quite a lot of ground or 
polished stone adzes were found, indicating that Sector D served 
for preparing and finishing preforms into ready-to-use stone 
adzes.
The debitage analysis is in line with the above obser­
vations. The majority of the debitage in Sector D is of small 
size and indicative of advanced-stage reduction. Comparison of 
the stone chips found in Sectors A-B and Sector D shows clearly 
that small ones are predominant in Sector D (Figure 4.7). What is 
more, the broken raw materials, which may indicate earlier stages 
of manufacture, are smaller in size and number compared to those 
of Sectors A, B and C (Table 3.1. and 4.3). No indications of
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quarrying activities occurred in Sector D. Apparently, blanks 
were brought here from other areas to be worked into finished 
stone adzes.
The blanks and preforms found in Sector E demonstrate a 
similar situation to that of Sector D. Here, ground or polished 
preforms are even greater in number, there being 11 (57.89 %) 
preforms of these kinds. The remainder are 4 (21.05 %) of stage 
II, 1 (5.26 %) of stage III, and 3 (15.79 %) of stage IVa. It 
seems that this sector also served for manufacture from blanks of 
stage II to finished stone adzes.
From the discussion, it is apparent that raw material 
acquisition and the manufacture of blanks into almost-finished 
but unpolished stone adzes took place in the higher zones 
(Sectors A, B, and C). The lower sectors (Sectors D and E) near 
the Baksoko river and Kali Maron were used more for the final 
manufacture of preforms into ready-to-use ground or polished 
stone adzes. This sort of arrangement also seems characteristic 
of the Mount William quarry in Victoria, Australia (McBryde, 
pers. com.). The occurrence of the knapping area in the higher 
zones can be related to the existence of the raw material sources 
there. Since the transportation of heavy raw material is energy 
consuming, preparation of the initial blanks on the spot or in an 
adjacent area seems to be a practical solution. Such coarse 
blanks could then be more easily transported to other places. 
However, the discovery of almost-finished preforms in Sector C 
suggests that some knappers preferred to work directly in the 
acquisition area, except for the polishing, which was probably 
carried out in the lower sector.
Apparently, therefore, some of the prepared blanks and 
preforms were brought down to the lower sectors for later-stage 
manufacturing, including grinding and polishing. It is quite
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interesting that the grinding and polishing seems to have been 
carried out near the River Baksoko and the Kali Maron; Sector E, 
the nearest one to these streams, proved to be the most prolific 
in polished preforms. This may be due to the need for water as a 
lubricant during polishing (Kamminga, 1979: 149). However, it 
should be mentioned here that an excavation in the Ngrijangan 
stone adze workshop site did discover a single polished stone 
adze in a location far from water (Widianto, 1988: 12-13, peta 
4). In addition, if the need for water was the reason why 
grinding and polishing took place in the lower sectors of the 
Bomo-Teleng site, it is guestionable why the knapper should bring 
down stage II blanks as well. Thus, there are possibly other 
explanations for the situation.
One alternative explanation would be that the coarse blanks 
which occur in the lower sectors did not come from the higher 
sectors of the same site. This means that such blanks were 
manufactured locally in the lower sectors using raw materials 
from sources other than those in the higher sectors (Sector C). 
They were possibly made from the water-worn silicified limestone 
pebbles which are scattered quite abundantly in bed of the River 
Baksoko. Such a possibility is supported by the discovery of a 
number of small stone chips which show water-worn pebble cortex 
resting on the large limestone blocks at the western boundary of 
the site. Unfortunately, it is not possible to recognise the 
original forms of the preforms collected in this area and the 
blanks show no indications of having been made from river 
pebbles. Rather, their raw materials are similar to those from 
the higher sectors. Thus, although some stone adzes in the lower 
sectors might have been made from water-worn silicified 
limestone, it cannot be denied that prepared blanks were 
transported from the higher sectors as well.
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If this was the case, then another explanation for the site 
patterning may be proposed. The lower sectors were probably 
residential locations, at least temporarily. The relatively flat 
terrain and the high accessibility of this area from outside, via 
the river, made these lower sectors ideal for habitation. What is 
more, their locations are away from the quarrying and intensive 
knapping. This is important, since quarrying and manufacturing 
activities would produce noise. It is common for residential 
locations to be set up away from places where activities that 
produce unpleasant or obnoxious by-products are performed (Carr, 
1984: 126-127). If a knapper prefers to work in a more 
comfortable place, then a residential location is a good 
alternative. In the case of the Bomo-Teleng site, the polishing 
of preforms in the residential area would also allow easier 
access to the rivers for water.
Although there is still uncertainty as to why the polishing 
stage took place in the lower sectors, one thing for certain is 
that two different zones of activity occurred in the Bomo-Teleng 
site. The higher sectors served for quarrying and manufacturing 
blanks and preforms into almost-finished stone adzes, and the 
lower sectors served for the later stages of preforms preparation 
and adze finishing.
CHAPTER V THE BOMO-TELENG SITE IN REGIONAL CONTEXT
Stone adzes have long been a focus of study for scholars 
interested in the prehistory of the Indo-Pacific region. In the 
early stages of the research, formal classifications and the 
geographical distribution of types were the major concerns. The 
variability in such artifacts and their distributions were 
generally explained as the results of migration, diffusion, 
ethnic affinities within the study area, or even as leit-fossils 
for a particular stage in cultural evolution.
In 1926, for instance, Stein Callenfels (1926: 174-180) 
divided the neolithic period in Southeast Asia into four phases, 
distinguished by stone adze type. Heine-Geldern (1932, cf. 
Bellwood 1978: 171-175; 1945: 135-142) based his influential 
theory about the migrations of peoples within the Indo-Pacific 
region on the geographical distribution of three distinctive adze 
types. He proposed that the lenticular cross-sectioned type of 
adze was brought first by a migration from South China or Japan, 
through Taiwan, into eastern Indonesia and Melanesia. The 
shouldered adze was attributed to a second migration, of 
Austroasiatic-speaking people within the Southeast Asian 
mainland. The quadrangular cross-sectioned adze was brought in 
last by a migration of Austronesian-speaking people from the 
Southeast Asian mainland into the Indonesian islands and the 
Pacific. Further, considering the distribution of quadrangular 
adzes in the Pacific, he also proposed a Southeast Asian origin 
for the Polynesians.
In 1948, Beyer (cf. Duff, 1970: 126-127; Bellwood, 1978: 
207) followed Heine-Geldern in suggesting a development of stone 
adze types and associated migrations in Southeast Asia, mainly
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into the Philippines. He distinguished four stages each of which 
he attributed to a major migration. The Proto-Neolithic stage 
(6.000-4.000 B.C.) was characterised by crudely flaked pebble 
tools with grinding on their distal ends ('proto-neoliths'). The 
following Early Neolithic (4.000-2.500 BC) was associated with 
round or oval-sectioned axe-adzes, the Middle Neolithic (2.250- 
1.750 BC) with shouldered and ridged axe-adzes, and the Late 
Neolithic (1.750-250 BC) with plain quadrangular and stepped 
adzes.
Another scholar who built on Heine-Geldern's theories was 
Duff. He devised a broad stone adze typology applicable to all 
Indo-Pacific stone adze assemblages (Duff, 1970: 11). Comparing 
the Polynesian adze types to those of Southeast Asia, Duff 
concluded that Polynesian stone adze technology was derived 
directly from Southeast Asia in 'a well developed form with the 
first men to settle this Archipelago’ (Duff, 1970: 7). He 
proposed that the origin of the tanged and untanged Polynesian 
adze types lay in the Philippines (Duff, 1970: 130-131).
These earlier uses of stone adze typology and distribution 
to infer dispersals of people from Asia into island Southeast 
Asia and Oceania have not survived unscathed in the face of 
recent information. New finds of stone adzes in controlled 
archaeological excavations have demonstrated that the lenticular 
cross-section is an indigenous form in Southeast Asia and that 
’proto-types’ were in use in New Guinea and Australia more than 
20.000 years ago. Excavations at Sham Wan on Lamma Island in 
Hongkong have produced shouldered adzes stratified above 
quadrangular adzes. These shouldered adzes date to the first 
millennium B.C. (Bellwood, 1978: 174). Green (1971: 12-44) has 
rejected Duff's contention that Polynesian adzes were introduced 
directly from Southeast Asia. He shows convincingly the gradual
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development of Polynesian stone adze assemblages from early to 
later periods, and believes that many features of cross-section 
and hafting were developed locally.
As migration theories have failed to explain completely the 
variability of stone adze types in the Indo-Pacific region, 
scholars have tried to seek other explanations related to 
functions and raw materials. For instance, Best (1977: 307-337) 
investigated change in adze form and material in New Zealand 
through a study of function. He proposed that the early single­
bevel adzes made of fine-grained rock were later replaced by 
coarse-grained adzes with centered cutting edges, as their users 
shifted from an emphasis on canoe building to horticulture and 
the construction of palisades. Nevertheless, this explanation was 
criticised for overlooking the fact that different stone adze 
types were used in Polynesia for similar tasks (Leach, 1981: 168).
Meanwhile, Skinner (1943a, 1943b) had long suspected an 
influence of raw material on stone adze design; and he considered 
this aspect in building his own typology. He then, however, gave 
no conclusive answer as to how material affected type (1943a: 67; 
1943b: 161). More recently, he seemed to believe that materials 
influenced adze forms only slightly, at the variety level but not 
at the type level (Skinner, 1974: 103). On the other hand, Green 
(1974: 141-144) has postulated that Samoan stone adze types 
changed as a result of the altered availability of different raw 
materials. As settlers moved across the Andesite Line, they were 
forced to manufacture stone adzes from less tractable Oceanic 
basalts which were previously avoided. Jones (1984: 248-266), who 
has studied the technological aspects of two argillite stone adze 
workshop sites in New Zealand, states that raw material provides 
the key influence on the typology of flaked and ground stone 
artifacts. Recently, further studies have been devoted to
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revealing whether different manufacturing processes could also 
have been responsible for the variability of stone adze types in 
the Indo-Pacific region (Leach, 1981: 168). So far, however, no 
general conclusions can be posited with any certainty since most 
of these studies are concerned only with variability within a 
single site. Wider comparative studies are needed to answer these 
problem.
Here I compare the lithic production system of the Bomo- 
Teleng site with those of several workshop sites in the Indo- 
Pacific region. This comparative study will hopefully reveal 
similarities and differences in the manufacturing processes.
These in turn may contribute to a deeper understanding about 
the determinants of variability in the stone adzes of the region.
A. Lithic production systems in the Indo-Pacific region
Although attention has long been paid to stone adze quarry- 
workshop sites in the Indo-Pacific region, not many have been 
studied systematically and only a few for information about 
manufacturing processes. The following section will consider four 
stone adze quarry-workshop sites in the region. These are Non 
Sila (Thailand), Tataga-matau (Samoa), Mauna Kea (Hawai’i), and 
Riverton (New Zealand). They represent diverse adaptive and 
cultural situations. Ethnolinguistically, Non Sila represents a 
site used by a non-Austronesian population on the Southeast Asian 
mainland, whereas the other three sites were used by Austronesian- 
speaking groups. Tataga-matau lies in Western Polynesia beyond 
the Andesite Line. Riverton and Mauna Kea represent the latest 
colonised areas of the Pacific but they differ environmentally. 
Riverton is in a high latitude area with various types of stone 
resources, whereas Mauna Kea is in a tropical area with limited
stone resources; it is beyond the Andesite Line. Unfortunately, 
for Melanesia no stone adze quarry-workshop site is comparable 
for this study. It is true that the Tuman quarry sites in the 
Wahqi valley have been intensively studied ethnoarchaeologically 
by Burton (1984b). However, the study focuses more on the labour 
organisation of the quarrying process and inter-site spatial 
analysis. Available information on the manufacturing processes is 
limited to the knapping of the roughouts (Burton, 1984b: Chapters 
3-5). Therefore, it could hardly be compared to the other quarry- 
workshop sites in this present study.
The Non Sila quarry-workshop site (Northeast Thailand)
Non Sila is situated about 250 m. east of Na Khae village, 
Nam Sam district, Udon Thani province. The site is on top of a 
small hill, 60 m. high, which rises above the narrow valley of 
the Sa Node stream (Rutnin, 1988: 99-151). Excavations were 
carried out in the southeastern part of the hill top. Broken and 
complete stone adze preforms, hammerstones, and different sizes 
of flake were discovered, but no ground stone adzes were found. 
Examination of the preforms suggested that adzes of various types 
were produced on the site. The preforms were square, rectangular, 
sub-triangular, oval and lenticular in cross-section. There is 
one C-14 date on charcoal of 2.400 ± 190 BP. Apparently, the site 
continued to produce stone adzes after metal had been introduced 
into the area, and several bronze artifacts have been discovered 
in other sites in the region. Non Sila was evidently used by 
those who occupied the surrounding area in scattered and isolated 
swidden farming communities. Their material culture included 
pottery, bronze, and spindle whorls (Rutnin, 1988: 151).
Rutnin's lithic study on the Non Sila assemblages aimed to
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explain the quarrying methods and reduction sequences carried out 
on the site. Blanks, preforms, and stone flakes provided the 
basic data for the study. Based on observations of natural 
cleavage, both blanks and preforms were grouped into 5 classes 
according to cross-section : triangular and subtriangular, 
square, rectangular, trapezoidal, and irregular. The large 
preforms (201-699 grams in weight) were all made from cores and 
the small preforms (30-200 grams in weight), most with lenticular 
and subtriangular cross-sections, appear to have been made from 
large flakes or small cores. The larger preforms usually retain 
more clearly their original blank shapes. Apparently, the 
lenticular-sectioned preforms were the desired end products of 
the manufacturing process (Rutnin, 1988: 170-173).
In analysis, the flakes were separated into three classes 
based on the degree of decortification : flakes with cortex 
between 50-100 % represent true primary flaking (5 % of the total 
sample), flakes with cortex between 5-50 % represents largely 
secondary and some primary flaking (45 % of the total sample), 
and flakes without any cortex which were identified as thinning 
flakes (50 % of the total sample). Further analysis on the flake 
samples which involved weight, length, width, thickness, platform 
thickness and flake angle measurements suggests that large, 
wide, and thick flakes weighing 10-100 grams (1/3 of the total 
sample) and usually with cortex between 50-100 % might have been 
produced in an early stage of reduction. Thin flakes weighing 1-9 
grams, 1-9 cm. in length and generally with 5 % or no cortex (2/3 
of the total sample), represent a late stage (Rutnin, 1988: 190- 
193). However, no detailed analysis of how the flaking was 
conducted is provided.
Several aspects of lithic production in Non Sila are 
revealed by this analysis. The raw material was dug from
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excavated shallow pits or removed from exposed blocks. The makers 
selected unmodified or modified blanks for making preforms. The 
sizes and shapes of the blanks were considered in selection, so 
that only a minimum of flaking was needed to produce the desired 
preform. It is, therefore, apparent at Non Sila that raw material 
sizes and shapes influenced the shape of the final product 
(Rutnin, 1988: 204-208).
The Tataga-matau quarry-workshop site (Samoa)
Tataga-matau is located in Tutuila island (American Samoa) 
near the settlement of Leone. The site is a basalt adze quarry- 
workshop occupying a more-or-less triangular area. The apex of 
the triangular area lies at the top of a hill about 240 m. above 
sea level, and the base occurs at the junction of the slope and 
an alluvial valley floor at 80 m. above sea level. Just below the 
base, down a steep cliff, there is a small waterfall (Leach and 
Witter, 1987: 37-38).
Tataga-matau quarry site has been known since the mid­
nineteenth century when it had already ceased to produce stone 
adzes, but no excavation has ever been carried out there. The 
most recent archaeological survey was conducted by Leach and 
Witter in 1985 (Leach and Witter, 1987: 32-35) when several man­
made terraces, quarry pits and working floors were discovered 
among abundant and scattered olivine-basalt scree and debitage. 
The raw materials apparently exist as an intrusive body or dyke, 
as indicated by the distribution of the scree. Grindstones and 
debitage were also found below the quarry site near the waterfall 
suggesting that manufacturing was carried out in this area as 
well. Two hammerstones were recovered from the quarry site, and a 
large hammerstone was found in the stream bed below the waterfall
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(Leach and Witter, 1987: 37-44).
The study of the manufacturing process in Tataga-matau 
relied on in situ recording of blanks-preforms and experimental 
replication. Additional observations were carried out on the 
preforms in the collection of the Jean P. Haydon Museum, in Pago- 
pago. The angular form of the basalt scree and finds of 
hammerstones on the site suggest that the adze blanks were made 
of large detached flakes, rather than by reducing the blocks of 
scree themselves. Three kinds of blank were recognised in the 
site : small flat thin flakes (Type A), large flakes with 
prominent bulbs and no dorsal ridges (Type B), and triangular 
cross-sectioned corner blades. Type A and B blanks were detached 
from the sides of stone blocks, whereas type C blanks were struck 
down the corners of cores, sometimes after preparation. The 
morphology of the blanks determined the shapes of the preforms 
(Leach and Witter, 1987: 41-45).
As type A blanks were usually thin, an anvil with a convex 
surface was needed to support each one when it was being flaked.
A series of regular flakes was detached from both sides of each 
blank resulting in parallel sides. As the side reduction of the 
preforms proceeded the butt was made narrower than the bevel 
which was originally the proximal end (striking platform) of the 
flake-blank. The bevel was made by flaking the former dorsal 
surface parallel to the longitudinal axis of the blanks. Thus, 
the smooth ventral surface of the blank became the front of the 
preform and the cortexed dorsal surface become the back. The 
final result was an adze with a thin tapering rectangular cross- 
section and a trapezoidal shape (Leach and Witter, 1987: 46, 
figure 10; Samoan Type III according to Green and Davidson, 1969: 
23-24).
A Type B blank was generally a large flake with no dorsal
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ridge and a prominent bulb of percussion. For reduction, the 
flake was oriented transversely, so that the proximal and distal 
ends became the preform sides. One of the flake ends then became 
the butt and the other the bevel. Shaping reduction was conducted 
by flaking the original bulb of percussion and by trimming the 
original distal end using the dorsal surface as the striking 
platform, thus the blank would have parallel sides and be 
trapezoidal in cross-section, while the former dorsal surface 
then became the back of the preform. Subsequently, the preform 
was inverted for regular flaking along the side from the original 
ventral surface. This reduction would give a blank with regular 
flake scars on both surfaces (bifacial) and a tapering hexagonal 
cross-section. As the lateral side of the original flake was too 
thin to make a butt, a right-angled flaking blow was applied to 
detach the thin edge until an appropriate thickness was reached. 
Consequently, this shortened the preform. The bevel was then 
created by flaking the former ventral surface and by producing 
regular flake scars on the dorsal surface. The results of such a 
manufacturing sequence were various types of Samoan adzes 
generally with backs wider than fronts (Type 1/ 11/ IX, X of 
Green and Davidson).
The initial reduction stage applied to Type C blanks with 
triangular cross-sections was to narrow the sides by detaching 
regular flakes from the ventral (bulbar) surface. The flake scars 
reached the dorsal ridge. Sometimes it was necessary to flake the 
ventral surface laterally to remove an irregularity, especially 
the bulb of percussion. The butt was created on the distal end of 
the blank by detaching the thin edge. The bevel was formed on the 
ventral surface of the preform by flaking regularly from the 
sides. This made this part of the preform narrower than the 
original proximal end of the blank and created a new platform for
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the longitudinal flaking on the dorsal surface in order to make 
the bevel tapered or to give a front facet. The result was an 
adze three-sided in cross-section with a narrow front facet and a 
gouge-like bevel, types VI and VII of Green and Davidson.
The occurrence of one massive basalt boulder with five 
dished grinding facets in the stream bed near the waterfall 
attests that grinding was carried out there. The preforms were 
ground on their bevels, front surfaces and sides (Leach and 
Witter, 1987: 40).
It is worth noting here that the manufacturing processes 
described above were used to produce the types of Samoan stone 
adzes which occur in more recent times. Replicative attempts to 
manufacture examples of the early plano-convex types of Samoan 
stone adzes from Tataga-matau raw material (stream cobbles) 
failed. Instead of a plano-convex adze, a lenticular cross- 
section resulted (Leach and Witter, 1987: 50)
Leach and Witter conclude from the Tataga-matau analysis 
that raw material had a great influence on the final forms of the 
adzes. They noted that 'only a limited range of blank types could 
be produced at this quarry because of block size, geometry and 
type of hammerstone and this would in turn restrict the types of 
preforms' (Leach and Witter, 1987: 50). However, their 
reconstruction also implies that from the same raw material 
(basalt), the manufacturers could produce various types of adzes.
Mauna Kea quarry-workshop site (Hawai'i)
This site is situated near the summit of Mauna Kea mountain 
on the island of Hawai'i. It occupies the southern flank of the 
mountain on a barren and steep slope between about 3354 m. and 
3780 m. above sea level. Workable raw material is concentrated in
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two areas : the escarpment where high quality andesitic rock 
(Havaiite) outcrops and the outwash plain below with relatively 
scarce good-quality raw materials. These occur as scattered 
tabular-shaped boulders with no solid outcrops at all (Cleghorn, 
1986: 376-378). Five different types of raw material are 
discernible in the site, perhaps reflecting different mineral 
compositions and cooling conditions. These are dark grey fine 
grained, dark grey coarse grained, light grey fine grained, light 
grey coarse grained, and banded rock (Cleghorn, 1982: 62-63).
The Mauna Kea quarry site has been studied in detail 
especially by McCoy and Cleghorn (Cleghorn, 1982: 2). Excavations 
were also conducted on the site so that its structure and layout 
could be reconstructed. Several components can be identified: 
workshops, rockshelters, stone enclosures, and shrines. 
Radiocarbon dates from the rockshelters deposits suggest the site 
was used from about 1100 to 1750 AD (Cleghorn, 1986: 377).
The lithic production system of the site has been studied 
by Cleghorn (1982), concentrating on raw material analysis, 
debitage analysis, and experimental replication. Concerning the 
spatial organisation of the site, he recognised that the 
escarpment was used as an intensive working area where skilled 
craftmen manufactured adzes from quarried raw material, whereas 
the outwash plain served as a training area for novices who 
manufactured adzes from tabular redeposited raw materials 
(Cleghorn, 1982: 341).
No finished adzes were discovered in the site. Apparently, 
the predominant types of preform manufactured here were for 
rectangular and trapezoidal-sectioned adzes with or without 
tangs, although other types such as triangular, lenticular, and 
plano-convex-sectioned preforms were also produced (Cleghorn, 
1982: 217). However, it is not clear yet whether the trapezoidal
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preforms were intended for rectangular-sectioned adzes, since 
they could have been easily trimmed to rectangular shape by final 
side-straightening (Cleghorn, 1982: 200). As triangular, 
lenticular and plano-convex-sectioned preforms were only rarely 
found, reconstruction of their manufacturing processes was not 
possible (Cleghorn, 1982: 217).
In the Mauna Kea site, preforms were made from both flake 
and core blanks. The first step was to reduce and shape the 
blanks so that they would have the desired cross-section. At this 
stage, blanks were generally shaped by uni-directional flaking, 
although bi-directional flake scars sometime occur on a single 
surface. More intensive bi-directional flaking was applied to the 
rectangular and trapezoidal-sect ioned types (Cleghorn, 1982: 188- 
193), perhaps due to the need for thinning. When the cross- 
section was established, the bevel and the butt were created. 
Bevel creation was generally implemented prior to butt or tang 
creation in order to reduce the risk of end shock resulting from 
the striking off of long thin flakes. Tfae end of the preform 
chosen for the bevel served as a striking platform to detach 
flakes from the back of the preform in a direction parallel to 
the longitudinal axis. This was followed by perpendicular flaking 
across the previous flake scars. Bevels were seldom created by 
flaking perpendicularly to the longitudinal axis alone (Cleghorn, 
1982: 196-197).
From the high frequency of untanged rectangular and 
trapezoidal-sectioned preforms, compared to the predominantly 
tanged finished adzes of the Hawaiian Islands, Cleghorn suggests 
that creating the tang was the easiest task in the whole manufac­
turing sequence, so that very few preforms were broken and 
rejected at this stage. Completed preforms, without grinding or 
polishing, were then transported from the site (Cleghorn, 1982:
90
208-220).
The analysis of raw materials in the Mauna Kea quarry site 
shows use of a wide range from high quality dark grey fine­
grained rocks to inferior quality banded varieties. This implies 
that little preferences for specific raw materials (Cleghorn,
1982: 189). Concerning this, Cleghorn suggests that the adze 
makers preferred to use tabular raw material which could be 
easily produced to rectangular and trapesoidal preforms 
regardless its quality.
Therefore, it is apparent in the Mauna Kea stone adze 
manufacturing process that although the raw material could be 
processed into various types of stone adze, the adze makers 
preferred to make mainly rectangular-sectioned ones. To create 
such a desired type, they firstly considered the form of raw 
material. Raw material in tabular form was the most preferable 
even if it was of inferior quality. In other words, desired tool 
type determined raw material selection, rather than the converse 
that raw material determined tool type.
The Riverton quarry^-vorkshop site (New Zealand)
This site is situated about 5 km. west of Riverton on the 
rocky shore of Foveaux Strait at the eastern end of Colac Bay, 
southern South Island. A small creek flowing southward bounds the 
site to the east. Outcrops of argillite lie on the shore line 
about 100 m. west of the creek. A preliminary visit to the site 
in 1963 revealed adze flakes and midden deposits on the edge of 
the creek (denoted as Area A) and on the surface about 40 m. away 
(denoted as Area B). A year later, excavations were carried out 
in both areas, and the area in-between was denoted Area C (Leach 
and Leach, 1980: 101-102).
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During the excavation, several oven pits with midden 
material were found in Area A. However, it is apparent that 
prehistoric activities occurred in all three areas, which at that 
time were on a loose gravel beach. On the three radiocarbon dates 
available the site can be considered to have been used from the 
late thirteenth century to the early fifteenth century A.D.
(Leach and Leach, 1980: 102-111).
The site was obviously a quarry-workshop, since rejected 
stone adze preforms and waste flakes were scattered abundantly on 
the surface. More were discovered during the excavations. They 
are made of an argillite rock which could have been derived from 
outcrops on the beach or possibly from other outcrops behind it. 
The argillites varied in colour, from a pale green through mid- 
green to very dark green. It was also noted that granite water- 
worn cobbles found in the creek were used for stone adze 
materials. Hammerstones were also recovered from the site, either 
waterworn cobbles or rejected preforms (Leach and Leach, 1980: 
111-112, 133-137).
The reconstruction of stone adze manufacture in this site 
was based on the classification of waste flakes, * jig-saw' 
analysis, and blank/preform analysis. The flakes were classified 
into three classes : those with a high proportion of cortex on 
their dorsal surfaces, and with minimal or no reduction damage 
(Class A );  those with edge reduction scars (Class B); and 
miscellaneous flakes (Class C) not included in Classes A and B, 
such as broken ones and unidentifiable tiny ones. The analysis of 
blanks and preforms was not based on cross-sections, but rather 
on the number of lateral edges used as striking platforms, giving 
bilateral, trilateral and quadrilateral varieties (Leach and 
Leach, 1980: 112-116 and figure 13).
Observations on Class A flake surfaces suggested that blanks
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were prepared from at least three kinds o£ raw material : 
vatervorn cobbles collected from the tidal zone, thick crusty 
cortexed material possibly derived from outcrops, and thin 
cortexed material shoving discoloration. The raw material 
surfaces are natural fracture planes and the rock was easy to 
break into suitable-sized blocks. Apparently, manufacturers 
working in Area A used mainly blocks split off from outcrops, 
whereas in Area B broken beach boulders were the main material. 
Area C seems to have served as a trimming area rather than for 
preparation of parent blocks (Leach and Leach, 1980: 117-120,
132).
Preforms were made both from cores (parent blocks) and from 
flakes detached from them, with flakes being predominant. 
Generally, large trilateral and quadrilateral-sectioned preforms 
were made by reducing cores. In making flake blanks the cores 
were quite often prepared before flake detachment. This allowed 
the manufacturers to predetermine the forms of the blanks, which 
could then be shaped by bilateral trimming, trilateral trimming, 
or quadrilateral trimming depending on the desired final form. 
Bilateral trimming would create almost all of Duff’s adze types 
except for types 1 (rectangular cross-section, unilateral bevel) 
and 4 (triangular cross-section, apex upward). Trilateral 
trimming would result in triangular-sectioned adzes both with 
apex downwards (type 3) or upwards (type 4), and possibly gouges 
with circular section. Quadrilateral trimming would give 
rectangular adzes of Duff's types 1 and 2; rectangular or 
trapezoidal cross-sections (Leach and Leach, 1980: 120-122).
Trilateral flake blanks were mostly originated from 
prepared cores. In such cases core preparation was directed to 
creating a ridge along a corner. When such a corner blade was 
detached, a trilateral-sectioned blank was produced. Such a blank
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was then trimmed to create a triangular preform (Leach and Leach, 
1980: 123-128).
Bevels were shaped by striking off flakes from one or two 
surfaces. For large quadrangular adzes the bevel was created by 
flaking from the side, and not from the future cutting edge. Only 
few small flakes were detached from the future cutting edge after 
the bevel was created (Leach and Leach, 1980: 129), perhaps to 
strengthen it.
Butts were generally flaked after bevels by simply 
tapering and narrowing the preform ends. If a definite tang was 
needed the butt would be delicately trimmed on sides, back and 
front. This was usually carried out by trimming and hammer- 
dressing in combination. Since butt and tang creation was always 
conducted in the final stage it is obvious that such processes 
were low in risk. Polishing rarely occurred on the site, although 
three partly polished preforms were found. The lack of grindstones 
in the site supports this observation (Leach and Leach, 1980: 
131-133).
The manufacturing process at Riverton testifies that the 
manufacturers could produce various types of stone adze from 
similar raw materials. This implies that raw material did not 
actually dictate the final forms, but rather that the desired 
forms determined which reduction technique was to be applied.
B. Discussion
The lithic production systems of the Bomo-Teleng and other 
Indo-Pacific quarry-workshop sites demonstrate both similarities 
and differences which may reflect the adaptability of the 
manufacturers and their cultural backgrounds. In the following
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section, these will be discussed under four headings : spatial 
organization, raw material acquisition, manufacturing process, 
and variability of stone adze types.
Spatial organisation
In terms of spatial organisation, all sites except Non Sila 
show patterning suggesting the occurrence of different activity 
areas within the sites. It seems that the distributions of 
preferred raw materials, and other facilities such as water and 
grindstones, played considerable roles in creating such patterns. 
In Mauna Kea and Riverton, two groups of adze makers occupied 
different areas as they worked on different sources of raw 
material: escarpment (outcropping blocks) and outwash plain 
(redeposited material) in Mauna Kea, and Area A (beach boulders) 
and B (outcropping blocks) in Riverton. In the TStaga-raatau and 
Bomo-Teleng sites the quarrying and knapping activities were 
conducted in the higher areas where raw materials occurred 
abundantly. The lower areas near the streams served as finishing 
areas for grinding and polishing, and to some extent for the 
preparation of preforms.
Tataga-matau (Leach and Witter, 1987: 51), Manua Kea 
(Cleghorn, 1982: 377) and Riverton (Leach and Leach, 1980: 139) 
also served as residential sites, temporarily at least. Although 
the evidence is less convincing, the lower sectors of the Bomo- 
Teleng site seem to have been used as residential areas as well. 
However, Non Sila was a quarrying and knapping area only, since 
no evidence of habitation was recovered. If this is true, all 
Austronesian region quarry-workshop sites show the presence of 
on-site habitation, whereas the Austroasiatic one does not. Site 
spatial organisation can often be an indicator of social
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organisation or cultural preference (Hallowell, 1977: 131-136). 
However, at the present stage of research it would be premature 
to suggest that differences in spatial organisation resulted from 
different cultural or ethnolinguistic backgrounds. Practical 
reasons could explain such phenomena.
Raw material acquisition
None of the sites demonstrates the existence of horizontal 
tunnelling or vertical shaft quarrying in raw material 
acquisition. The digging of shallow pits might have been 
practised in Bomo-Teleng, Non Sila and Tataga-matau, but much 
material was also collected from the surface. In Mauna Kea and 
Riverton, extracting raw material from already exposed outcrops 
and loose boulders seems to have been the principal method of 
procurement. Exploring for subsurface raw materials, as occurred 
at Bomo-Teleng and Non Sila, possibly required some special 
abilities on the part of persons experienced in lithic production. 
Sub-surface probing was generally not required in the Oceanic 
sites where the raw material sources were quite visible. However, 
some subsurface collection was carried out in Tataga-matau, 
although the first users might have been attracted to the site by 
the abundance of basalt scree.
Manufacturing processes
Studies of the manufacturing processes in each site reveal 
opportunistic behaviour by the adze makers. By opportunistic 
behaviour, I mean that they always took advantage of raw material 
forms in the making of adze preforms. They tended to choose raw 
materials morphologically similar to the desired adze forms so
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they could more economically produce the desired artifacts. 
Therefore, they used both flake and core blanks in so far as the 
materials were suitable. Flake blanks were preferred since they 
needed less effort than cores to modify. Certainly, such 
opportunistic behaviour is a common tendency in lithic 
production, and is not surprising that it occurred in all the 
sites reviewed here.
Opportunistic behaviour, of course, will potentially result 
in idiosyncratic behaviour in producing a particular type of 
stone adze. Gunn (1975: 35-61), for example, has recognised such 
idiosyncratic behaviour in experimental lithic production.
However, in the sites discussed here it is clear that 
’standardized' manufacturing processes did occur. The variability 
of manufacturing processes within individual sites can be 
attributed to the variability of the stone adze types produced 
there. In sites which were producing a limited variety of stone 
adze types, such as Bomo-Teleng, Non Sila, and Mauna Kea, the 
manufacturing process was more 1 standardized’ than in those sites 
which produced more varied types, such as Tataga-matau and 
Riverton. In general, common procedures in the manufacture of 
lithic artifacts, such as rou^iing-out, shaping, thinning and 
creating the butt after the bevel, were followed in all sites. 
However, there are differences in detail for which bevel creation 
provides an example.
In Bomo-Teleng, Tataga-matau, and Riverton lateral flaking 
using the preform side(s) as striking platform(s) was the 
preferred technique in creating a bevel, whereas in Mauna Kea the 
majority of bevels were made by regular flaking parallel to the 
longitudinal axis using the future cutting edge as a striking 
platform. As the raw materials at Tataga-matau and Mauna Kea are
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similar (Hawaiite is an Oceanic olivine-basalt, see Green, 1974: 
141), and as the adze types produced at both sites were similar 
(rectangular or trapezoidal in cross-section), the differences in 
bevel creation might have reflected different standardized 
procedures between the sites, or, in a broader sense, differing 
cultural preferences of the manufacturers.
Another example of differences in manufacturing processes 
occurred in the application of the blade-flaking technique which 
was used to detach triangular blades for triangular adze blanks. 
This technique is only reported from the Tataga-matau and 
Riverton sites, and not from the others. Although blade debitage 
was discovered in Mauna Kea, it seems that the blade technique 
was not implemented in the adze manufacturing process. It is 
interesting that the blade technique was developed strongly in 
some other parts of East Polynesia (Leach, 1981: 174-181).
The finishing of final products by grinding or polishing on 
the site itself was only practised in Bomo-Tfeleng, Tataga-matau, 
and Riverton but rarely. It is unlikely that availability of 
water determined this factor, except perhaps at Mauna Kea where 
water could not easily be obtained. Both Non Sila and Riverton 
are adjacent to water sources yet lack much evidence for 
grinding. Ericson (1981, cf. Ericson, 1984: 6) suggests that 
luxury exchange items tended to be completed at the quarry, 
whereas utilitarian exchange items might have been transported 
incomplete. However, it would be premature to infer that this 
Blight have held in the Indo-Pacific region, since the inter-site 
and exchange studies which would be needed to test such a 
proposition have not been carried out.
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Variability in stone adze types
The results of lithic production studies in the four sites 
described show that each site produced different forms of stone 
adzes. The Non Sila site seems to produce lenticular-sectioned 
adzes. In the Bomo-Teleng and Mauna Kea quadrangular-sectioned 
adzes were the main production. Tataga-matau and Riverton quarry- 
workshop sites produced a range of forms including quadrangular, 
trapezoidal, and triangular cross-sectioned adzes. Some scholars 
have related such a ’specialised* stone adze production to the 
characteristic of the raw material available at each site. In 
case of Java, Heekeren (1972: 161-162) suspected that the lack of 
pick adze (Duff type 7) in southern Central Java was possibly 
caused by the lack of raw material suitable for this type. He 
considered the silicified limestone which is abundant in this 
area could not have been manufactured into pick-adzes. Other 
scholars studying Polynesian stone adzes, such as Skinner (1943a; 
1943b), Green (1974: 142), and Jones (1984: 248-251), have also 
considered that the variability of the Polynesian stone adze 
types might have been determined by the physical form of raw 
material (see pages 81-82).
However, it should be remembered that raw material is not 
the only factor involved in lithic production system. According 
to Sheet (1975: 370-371) there are four factors involved in such 
a system : raw material, individual skill and experience, 
technological tradition (e.g. standardized procedures and 
reduction strategies), and consumer demand (via function). These 
factors determine the manufacturer's behaviour in producing 
artifacts. Changes in one or more of these factors will result in 
changes in the final product's form. Therefore, the variability 
of stone adze types in the Indo-Pacific region cannot be
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explained by considering just a single factor.
In Tataga-matau, for example, although lenticular-sectioned 
adzes, which were predominant in Melanesia and Tonga just next 
door to Samoa, could be produced from stream cobbles (as shown by 
the replicative experiment; see page 88) it is apparent that 
such adzes were not produced here. Additionally, the stone adze 
production system in Mauna Kea also indicates that raw material 
did not determine stone adze types produced on the site. The 
Mauna Kea craftsmen could potentially have produced triangular- 
sectioned adzes similar to those of Tataga-matau since the raw 
material (Oceanic olivine basalt) and the blade technique 
required to manufacture such a stone adze type in Tataga-matau 
also occurred at Mauna Kea. Yet, they hardly ever made this type. 
It is obvious then that neither raw material nor technology were 
the main factors constraining Mauna Kea artisans from the 
production of triangular-sectioned adzes.
Thus, it is highly possibly that stone adze variability in 
any one region within the Indo-Pacif ic region was conditioned by 
several differing factors. Therefore, I share the opinion of 
Leach (1981: 168) that ’the search few: a single explanation is 
probably quite unrealistic* in this case.
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CHAPTER VI CONCLUSION
Many scholars believe that the Indonesian archipelago played 
a considerable role in the cultural history of the Indo-Pacific 
region. It has long been contended that the archipelago served in 
the Pleistocene epoch as a stepping-stone in the first peopling 
of Australia and Melanesia from the Southeast Asian mainland. In 
later prehistory, the chain-like islands of Indonesia became a 
passage way for the Austronesian-speaking people migrating from 
their homeland in Southern China and Taiwan to the island world 
of the Pacific. Hence, Indonesia will potentially provide much 
information for reconstructing the prehistory of the Indo-Pacific 
region. Unfortunately, however, knowledge about the prehistory of 
Indonesia is limited. There are many parts of the archipelago 
which are still unknown archaeologically. In addition, until quite 
recently the reconstruction of prehistoric life in Indonesia was 
largely based on generalised ethnographic analogies, which can 
create problems of interpretation. Therefore, it is necessary now 
to undertake research in order to build a more archaeologically- 
based reconstruction of Indonesian prehistory.
The Bomo-Teleng quarry-workshop site in the southwestern 
part of East Java proves to be a promising site for undertaking 
such research. It is wily one of more than a hundred 'Neolithic* 
adze workshops widely scattered in the Punung area, but it is 
relatively undisturbed. Therefore, it had the potential to 
provide appropriate data for reconstructing aspects of past human 
behaviour,- especially those connected with stone adze manufacture 
and the spatial organisation of such workshops.
The occurrence of abundant stone resources seems to have 
attracted prehistoric people to occupy the area for a very long
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period. It is not surprising, therefore, that the history of 
human occupation here can be traced back into the late 
Pleistocene. Hand-axes, flake-tools and crude blades occur in the 
oldest recovered assemblages, especially in the dry-beds of the 
Baksoko and Tabuhan river systems which flow through the area. 
Early Holocene habitation is also found in several rockshelters, 
with assemblages characterised by bone artifacts, shell ornaments, 
grinding stones, and stone arrowheads. It is interesting that, in 
such rocksheiter sites stone arrowheads and adzes (the latter 
being limited to upper layers only), similar to those produced in 
the ’Neolithic' workshop sites, have often been encountered. This 
implies a close relationship between the rocksheiter inhabitants 
and the stone tool manufacturers. Unfortunately, however, 
although several excavations have been carried out, there are no 
absolute dates for either rockshelters or workshop sites so their 
chronological relationship remains unknown. Furthermore, 
excavations on some 'mounds' in an arrowhead workshop site near 
Sembungan village produced a metal-age assemblage. Possibly, 
these 'mounds' might have been built over the previous arrowhead 
workshop layer but no clear explanation can be offered. The 
cultural history of this area still remains obscure.
The fieldwork carried out on the Bomo-Teleng workshop site 
was directed toward recovering behavioural aspects of site usage 
in the past, especially through analysis of manufacturing 
processes and spatial organisation. This fieldwork included 
geomorphological reconnaissance and a systematic archaeological 
survey. The geomorpological reconnaissance identified the 
occurrence of several processes in the history of the site, such 
as solution and rock fall in the upper zone; soil creep and rill 
channelling in the middle zone; and fine-material deposition and 
alluviation in the lower zone. Such processes could potentially
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have caused archaeological transformations, but detailed study 
demonstrates that they have not significantly altered the nature 
of the archaeological remains. The geomorphological reconnaissance 
also located the sources of the silicified limestone which might 
have been used by the adze manufacturers. Nodules of this rock 
occur shallowly beneath the ground in the middle zone of the 
site.
The systematic archaeological survey revealed a patterned 
distribution of archaeological materials in the site. In the 
middle zone, blanks and preforms were discarded in almost all 
stages of manufacture and were encountered together with cobbles 
of raw material, and a wide size-range of waste flakes and stone 
chips. Hananerstones were also found in this zone. However, in the 
lower zone, only preforms discarded at advanced stages were 
discovered, and many were polished on one or both surfaces. Hie 
stone chips here were relatively small in size. As natural 
transformational processes could not have created such a 
differential distribution, it is obvious then it has been caused 
by spatial organisation in the site usage. Apparently, the middle 
zone served as the quarrying and knapping area where the 
manufacturers procured raw materials and manufactured them into 
almost-finished but unpolished preforms. The lower zone served 
for preparing preforms and finishing adzes by grinding and 
polishing. It is highly probable that the lower zone might have 
been used as residential area as well, at least temporarily.
Analysis of the raw materials, blanks, preforms and stone 
chips collected from the site provided information on the 
sequence of activities involved in stone adze production. First, 
the raw materials seem to have been dug from shallow pits. Two 
kinds of raw materials were obtained : semi-tabular nodules and 
knobby-warty rounded nodules. The semi-tabular nodules were
103
usually formed into tapering rectangular blocks, and the knobby- 
warty rounded nodules were lightly flaked to remove the 
protuberances. Blanks could then be detached from such nodules. 
Those detached from semi-tabular nodules were generally 
rectangular in cross-section with full cortex in both sides, 
whereas blanks detached from rounded nodules were less regular in 
form. Blanks could also be made from small rounded nodules split 
in half and from small tapering blocks after flaking one surface 
to prepare a striking platform.
The next stage was to then shape and thin the blanks. The 
procedures were becoming quite ’standardized1 by this stage. 
Perpendicular flaking was implemented on one surface, i.e. the 
ventral surfaces of flake-blanks, the fracture surfaces of the 
half-split nodules, or the prepared surfaces of small tapering 
blocks. This perpendicular flaking occurred around margins to 
create rectangular frontal-view blanks with irregular trapezoidal, 
triangular or rectangular cross-sections. Thinning was then 
conducted by lateral flaking of the opposite unworked surface 
from both sides. This resulted in rectangular blanks with 
rectangular or trapezoidal cross-sections.
In preparing preforms, bevels were generally created first 
on former dorsal surfaces. There were alternative ways of doing 
this. The first was to detach a long thin flake to make the bevel 
across the long axis, and then to dull the newly created edge by 
delicate perpendicular flaking. The second method was to prepare 
a striking platform on the bevel end of the preform by regular 
perpendicular flaking, after which short regular flakes were 
removed from the platform. The butt was created by perpendicular 
flaking of the opposite end. This part was often narrowed to 
produce adzes of Duff’s type 2A or 2B, but not for parallel-sided 
chisel-like adzes of Duff's type 2D.
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The preforms then were refined by delicate flaking from 
both sides generally on one surface - the future adze front - to 
remove the ridges created by previous flaking. The straightening 
of the sides also took place at this stage. The final step was to 
grind and polish the preforms into finished stone adzes, which 
might have been done in the lower zone where water was available 
in the Baksoko River and Kali Maron. In addition, the finished 
stone adzes might have been more easily transported from this 
readily accesible zone. Many polished preforms were discovered in 
the Bomo-Teleng site. This refutes the former notion that the 
stone adze workshops of Central Java only produced unpolished 
preforms.
Similarities and differences between lithic production 
systems in the Indo-Pacific region were then explored by 
comparisons between several quarry-workshop sites; Non Sila 
(Thailand), Bomo-Teleng (Western Indonesia), Tataga-matau 
(Samoa), Mauna Kea (Hawai’i) and Riverton (New Zealand). This 
comparative study showed that, except for Non Si la, all the sites 
served in part as residential sites and revealed internal spatial 
organisation. In Bomo-Teleng and Tataga-matau the main quarrying 
and knapping processes took place in the higher areas where 
abundant raw materials were available. The finishing processes 
were then conducted in lower zones near streams. In Mauna Kea and 
Riverton two different working areas existed owing to the 
exploitation of two different raw material zones.
Regarding raw material acquisition, two different 
strategies were practised. In Non-Sila and Bomo-Teleng the raw 
materials were mainly obtained by digging shallow pits, whereas 
in the Oceanic-region sites of Tataga-matau, Mauna Kea and 
Riverton surface collection and outcrop extraction were 
preferred. However, some shallow quarry pits were also discovered
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in Tataga-matau.
In term of manufacturing processes, it appear that the 
procedures applied in all the sites were more-or-less 
’standardized'. This means that in producing a certain type of 
adze the manufacturers in each site followed a regular sequence. 
However, there were differences in manufacturing processes at the 
inter-site level. For example, adze bevels in Bomo-Teleng, 
Tataga-matau and Riverton were normally created by lateral 
flaking, whereas in Mauna Kea flaking from the future cutting- 
edge parallel to the longitudinal axis was predominant. It is 
also interesting that a blade-flaking technique was applied in 
Tataga-matau and Riverton. Apparently, the appearance of this 
technique was closely correlated with the development across the 
Andesite Line of the triangular cross-sectioned adze, examples of 
which were produced in these two sites. In Mauna Kea, although 
blades were found, the blade-flaking technique was not applied 
since this workshop mainly produced quadrangular-sectioned adzes. 
Finally, the grinding or polishing of stone preforms on site was 
only practised in Bomo-Teleng and Tataga-matau, and rarely in 
Riverton. It is not clear whether this difference reflects the 
cultural preferences of the manufacturers or of the consumers.
The comparative study has also demonstrated that raw 
raterials used were not the only determinant factors behind the 
variability of stone adzes in the Indo-Pacific region. Other 
factors, such as technological traditions and consumer demands, 
certainly played important roles as well. It seems to me that 
explaining variability and change in the stone adze types in the 
Indo-Pacific region cannot be achieved solely by reference to raw 
material variation. Comparative studies on all aspects of lithic 
production systems, including functional and exchange-system 
studies, may provide more realistic answers to the problem.
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GLOSSARY
Alluviation : The deposition of mechanical sediments by rivers 
anywhere along their courses (Howell, 1960: 8).
Bending flake : A flake detached by bending initiation in soft 
hammer percussion or pressure flaking. It usually has 
'segment-shaped * platform, less than 90° initiation angles 
(formed by flaking platform and ventral surface), no bulb of 
force, and waisted appearance in frontal view (Cotterell and 
Kamninga 1987: 689-690; 1990: 132-133).
Blank : A usable piece of lithic material of adequate size and 
form for making an artifact. The shape or form of the final 
product is not disclosed in the blank (Crabtree, 1972: 42).
Broken raw materials : Stone pieces detached from raw material 
nodules in blank preparation stage, especially from knobby- 
warty nodules. They usually show one or more fracture 
surface and high degree of cortexed-surface (see Plate 4.3)
Conchoidal flake : A flake showing a discernible bulb of force, 
V-shaped striking platform, initiation angle greater than 
90° and concentric undulation on the ventral surface. Such a 
flake is generally created by hard hammer percussion 
(Cotterall and Kamminga, 1987: 681-683; 1990: 132-133).
Conical karst phenomena (or cone karst or tower karst) : A
residual hill with either vertical or near-vertical side as 
a result of chemical weathering (White, 1988: 46-47)
Core : A stone nucleus from which flakes were detached. In 
this study, it refers to any piece of stone having several 
flake scars but unidentified morphologically as a blank or 
preform.
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Cortex : Natural surface, or rind, on flint-like materials 
(Crabtree, 1972: 56).
Debitage : Any piece of residual lithic material resulting from 
artifact manufacture (Crabtree, 1972: 58). In this study, it 
refers mainly to undesigned by-products.
Dendritic landscape : A landscape dominated by tree-like 
branching drainage systems (Howell, 1960: 77).
Epeirogenic : the rising or sinking of the land or sea bottom in 
which the original strata are not folded but may be tilted 
(Howell, 1960: 97).
End shock : Transverse fracture due to the stone exceeding its 
elastic limits (Crabtree, 1972: 60).
Fluvial : Sediment deposited by river action (Howell, 1960: 113).
Karren : An exposed massive body of soluble rock, e.g. limestone, 
bearing a myriad of small sculpturings on its surface 
(White, 1988: 49-50)
Karst landscape : A limestone plateau marked by sinks, disrupted 
surface drainage, underground drainage system, caverns, 
abrupt ridges and protuberant rocks (Howell, 1960: 158;
White, 1988: 3).
Kuburan budo (Javanese) : A mounded soil which is usually
presumed as a grave built in the previous cultural stage 
(Hindu-Buddhist influence), as the present local population, 
generally Muslims, do not known its origins.
Kudi (Javanese) : a small dagger-like implement made of metal.
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Limestone lumps : Eroded or dissolved pieces of limestone which 
might originally derive from the chalky material encasing 
the silicified limestone cores. They usually have brittle 
and coarse cortex and are rounded in form.
Orogenic : The process of forming mountains, particularly by 
folding and thrusting (Howell, 1960: 207).
Preform : An unfinished form of the proposed artifact. It shows 
the desired final form. (Crabtree, 1972: 85; Bradley, 1975: 
6).
Ridge : An intersection of two surfaces forming a projection or 
salient angle (Crabtree, 1972: 89), e.g. between two flake 
scar surfaces.
Rills : Small channels created by run-off water, usually
regarded as an initiation of water erosion process (Howell, 
1960: 247; Butzer, 1976: 105).
Stone chip : Any piece of stone removed from a larger mass by the 
application of force (Crabtree, 1972: 51, 64). In this 
study, stone chips include complete (conchoidal) flakes, 
broken flakes, flake fragments, or pieces without 
discernible percussion features such as ripple marks or 
bulbs of applied force (see also Sullivan and Rozen, 1985: 
758-759).
Terra rossa : Residual red or liver-brown clay mantling limestone 
bed rock (Howell, 1960: 295).
109
BIBLIOGRAPHY
Asch, David L. 1975 On Sample Size Problems and the Uses of 
Nonprobabilistic Sampling. In James W. Mueller (ed.), 
Sampling in Archaeology, pp. 170-191. Tucson: The 
University of Arizona Press.
Bartstra, Gert-Jan. 1976 Contributions to the Study of the 
Palaeolithic Patjitan Culture of Java, Indonesia, 
part I. Leiden : E.J. Brill.
____________. 1982 Homo erectus erectus : The Search for His
Artefacts. Current Anthropology 23 : 318-320.
Behm, Jeffery A. 1983 Flake Concentrations : Distinguishing
Between Flintvorking Activity Areas and Secondary Deposits. 
Lithic Technology 12 (1) : 9-16
Bellvood, Peter. 1978 Han's Conquest of the Pacific. Auckland : 
Collins.
____________. 1984-1985 A Hypothesis for Austronesian Origins.
Asian Perspectives 26 (X> r 107-117.
____________. 1985 Prehistory of the Indo-Malaysian Archipelago,
Sydney : Academic Press.
Bemmelen, R.W. van. 1949 The Geology of Indonesia. 2 volumes.
The Hague : Government Printing Office.
Best, Simon. 1977 The Maori Adze : An Axplanation for Change. 
Journal of the Polynesian Society 86 (3): 307-337.
Binford, Levis R. 1972 A Consideration of Archaeological
Research Design. In Levis R. Binford, An Archaeological 
Perspective, pp. 135-162. New York/London : Seminar Press.
Birdsell, J.B. 1977 The Recalibration of a Paradigm for the
First Peopling of Greater Australia. In J. Allen, J. Golson, 
and R. Jones (eds.), Sunda and Sahul, pp. 113-168. London : 
Academic Press.
Blust, Robert. 1984-1985 The Austronesian Homeland : A
Linguistic Perspective. Asian Perspectives 26 (1) : 45-67.
Bradley, Bruce A. 1975 Lithic Reduction Sequences : A Glossary 
and Discussion. In Earl Swanson (ed.), Lithic Technology : 
Making and Using Stone Tools, pp. 5-13. The Hague-Paris : 
Mouton Publishers.
Brink, Louise Maria van den. 1982 On the Mammal Fauna of the 
Wadjak Cave, Java (Indonesia). Modern Quaternary Research 
in Southeast Asia 7 : 177-193.
110
Bryan, Alan L. 1960 Pressure Flaking —  The Problem of 
Identification. Tebiwa 3 (1-2) : 29-30.
Burton, John. 1980 Making Sense of Waste Flakes : New Methods 
for Investigating the Technology and Economics Behind the 
Chipped Stone Assemblages. Journal of Archaeological 
Science 7 : 131-148.
____________. 1984a Quarrying in a Tribal Society. World
Archaeology 16 (2) : 234-247.
____________. 1984b Axe Makers of the Wahgi : Pre-colonial
industrialists of the Papua New Guinea highlands.
Unpublished PhD thesis. Canberra: Australian National 
University.
Butzer, Karl W. 1976 Geomorphology from the Barth. New York : 
Harper and Row.
Cahen, D., L.H. Keeley, and F.L. Noten. 1979 Stone Tools, 
Toolkits, and Human Behavior in Prehistory. Current 
Anthropology 20 (4) : 661-683.
Carr, Christopher. 1984 The Nature of Organisation of Intra
site Archaeological Records and Spatial Analytic Approaches 
to Their Investigations. In Michael B. Schiffer (ed.), 
Advances in Archaeological Method and Theory, vol. 7, 
pp. 103-222. Orlando : Academic Press.
Chenhall, Robert G. 1975 A Rationale for Archaeological Sampling. 
In James W. Mueller (ed.), Sampling in Archaeology, 
pp. 3-25. Tucson : The University of Arizona Press.
Clarke, David L. 1977 Spatial Information in Archaeology. In 
David L. Clarke (ed.), Spatial Archaeology, pp. 1-32.
London : Academic Press.
Clayton, C.J. 1986 The Chemical Environment of Flint Formation 
in Upper Cretaceous Chalks. In G. de G. Sieveking and 
M.B. Hart (eds.), The Scientific Study of Flint and Chert, 
pp. 43-54. London : Cambridge University Press.
Cleghorn, Paul L. 1982 The Mauna Kea Adze Quarry : Technological 
Analyses and Experimental Tests. PhD Thesis. Ann Harbor : 
University Microfilms International.
____________. 1986 Organizational Structure at The Mauna Kea
Adze Quarry Complex, Hawaii. Journal of Archaeological 
Science 13 : 375-387.
Collins, Michael B. 1975 Lithic Technology as a Means of 
Processual Inference. In Earl Swanson (ed.), Lithic 
Technology : Making and Using Stone Tools, pp. 15-34. The 
Hague-Paris : Mouton Publishers.
Ill
Cotterell, Brian and Johan Kaiuninga. 1979 The Mechanics of
Flaking. In Brian Hayden (ed.), Lithic Use Wear Analysis, 
pp. 97-112. New York : Academic Press.
____________ . 1987 The Formation of Flakes. American Antiquity
52 (4) : 675-708.
____________ . 1990 Mechanics of Pre-industrial Technology.
Cambridge : Cambridge University Press.
Crabtree, Don E. 1968 Mesoamerican Polyhedral Cores and
Prismatic Blades. American Antiquity 33 (4) : 446-478.
____________ . 1970 Flaking Stone with Wooden Implements.
Science 169 : 146-153.
____________ . 1972 An Introduction to Flintworking. Pocatello :
Occasional Papers of the Idaho State University Museum, 
no. 28.
____________ . 1973 The Flintknapper's Raw Materials. In
Ernestene L. Green (ed.), In Search of Man : Readings in 
Archaeology, pp. 230-234. Boston : Little, Brown & Co.
____________ . 1974 Grinding and Smoothing of Stone Artifacts
Tebiva 17 (1) : 1-6.
____________ . 1975 Comments on Lithic Technology and
Experimental Archaeology. In Earl Swanson (ed.), Lithic 
Technology : Making and Using Stone Tools, pp. 105-114. The 
Hague-Paris : Mouton Publishers.
Danmerman, K. W. 1934 On the Prehistoric Mammals from the 
Sampoeng Cave, Central Java. Treubia 14 (4) : 477-487.
Deetz, James. 1967 Invitation to Archaeology. New York : The 
Natural History Press.
Doran, J.E. and F.R. Hodson. 1975 Mathematics and Computers in 
Archaeology. Edinburgh : Edinburgh University Press.
Draper, John A. 1982 An Analysis of Lithic Tools and Debitage 
from 35CS1 : A Prehistoric Site on the Southern Oregon 
Coast. Tebiva 19 : 47-65.
Duff, Roger. 1970 Stone Adzes of Southeast Asia. Christchurch : 
Canterbury Museum, Bulletin no. 3.
Erdbrink, D.P. 1954 Mesolithic Remains of The Sampung Stage in 
Java : Some Remarks and Additions. Southwestern Journal of 
Anthropology 10 : 294-303.
Ericson, Jonathon E. 1981 Exchange and Production Systems in 
California Prehistory. Oxford : Bristish Archaeological 
Report International Series no. S110.
112
Ericson, Jonathon E. 1984 Toward the Analysis of Lithic
Production System. In Jonathon E. Ericson and Barbara A. 
Purdy (eds.), Prehistoric Quarries and Lithic Production, 
pp. 1-9. Cambridge : Cambridge University Press.
Pish, Paul R. 1981 Beyond Tools : Middle Palaeolithic Debitage 
Analysis and Cultural Inference. Journal of Anthropological 
Research 37 : 374-386.
Glover, I.C. 1977 Prehistoric Plant Remains from Southeast 
Asia, with special reference to rice. In Maurizio Taäei 
(ed.), South Asian Archaeology 1977, pp. 7-37. Naples : 
Istituto Universitärio Orientale.
____________. 1985 Some Problems Relating to the Domestication
of Rice in Asia. In V.N. Misra and P. Bellwood (eds.)
Recent Advances in Indo-Pacific Prehistory, pp. 265-274.
New Delhi : Oxford and IBH.
____________. 1986 Archaeology in Eastern Timor, 1966-67.
Canberra: Department of Prehistory Research School of 
Pacific Studies, Australian National University. Terra 
Australis 11
Goudie, Andrew, et.al (eds.). 1981 Geomorphological Techniques.
London : George Allen and Unwin.
Gould, Richard A. 1978 The Anthropology of Human Residues. 
American Anthropologist 80 (4) : 815-835.
____________. 1980 Living Archaeology. Cambridge : Cambridge
University Press.
Gramly, R.M. 1984 Mount Jasper : A Direct-access Lithic Source 
Area in the White Mountains of New Hampshire. In Jonathon 
E. Ericson and Barbara A. Purdy (eds.), Prehistoric 
Quarries and Lithic Production, pp. 11-21. Cambridge : 
Cambridge University Press.
Green, R.C. 1971 Evidence for the Development of the Early
Polynesian Adze Kit. New Zealand Archaeological Association 
14 (1) : 12-44.
____________. 1974 Excavation of the Prehistoric Occupations of
SU-SA-3. In R.C. Green and Janet M. Davidson (eds.), 
Archaeology in Western Samoa, vol. II, pp. 108-154.
Auckland : Bulletin of the Auckland Institute and Museum 
no. 7.
Green, R.C. and Janet M. Davidson. 1969 Description and
Classification of Samoan Adzes. In R.C. Green and Janet M. 
Davidson (eds.), Archaeology in Western Samoa, vol. I, pp. 
21-32. Auckland : Bulletin of the Auckland Institute and 
Museum no. 6.
113
Gann, Joel. 1975 Idiosyncratic Behavior in Chipping Style :
Some Hypotheses and Preliminary Analysis. In Earl Swanson 
(ed.), Lithic Technology : Making and Using Stone Tools, 
pp. 35-61. The Hague-Paris : Mouton Publishers.
Hallovell, A. Irving. 1977 Cultural Factors for Spatial
Orientation. In Janet L. Dolgin, David S. Kemnitzer and 
David M. Schneider (eds.), Symbolic Anthropology : A Reader 
in the Study of Symbols and Meaning, pp. 131-150. Cambridge : 
Cambridge University Press.
Hayden, Brian. 1979 Palaeolithic Reflection. Canberra :
Australian Institute of Aboriginal Studies.
Heekeren, H.R. van. 1936 Prehistorisch grottenonderzoek in
Besoeki. A. De Goea Petpoeroeh nabij Prajekan. Djava 15 : 
123-129
____________ . 1936 Prehistorisch grottenonderzoek in Besoeki.
B. De Goea Sodong nabij Poeger. Djava 16 : 187-193.
_ ___________ . 1937 Mededeelingen: Ontdekking van het Hoa-
binhien op Java, De Goea Mardjan nabij Poeger (Besoeki). 
Tijdschrift voor Indische Taal-, Land- en Volkenkunde, 
uitgegeven door het Bataviaasche Genootschap van Künsten en 
Wetenschappen 77 : 269-276.
____________ . 1955 New Investigations on the Lover Paleolithic
Patjitan Culture in Java. Djakarta : Bulletin of the 
Archaeological Service of the Republic of Indonesia no 1.
____________ . 1972 The Stone Age of Indonesia. 2nd edition. The
Hague : Martinas Nijhoff.
Heine-Geldern, R. von. 1932 Urheimat und Früheste Wanderungen 
der Austronesier. Anthropos 27: 543-619.
____________ . 1945 Prehistoric Research in the Netherlands
Indies. In P. Honig and F. Verdoorn (eds.), Science and 
Scientists in the Netherlands Indies, pp. 129-167. New York : 
Board for the Netherlands Indies, Surinam and Curacao.
Hendiarto. 1984 Limbah Neolitik dalam Hubungannya dengan Teknik 
da» Tahapan Ker ja : Suatu Analisis Hasil Ekskavasi tahun 
1981 di Dukuh Limbasari, Purbalingga. Unpublished thesis. 
Jakarta : Universitas Indonesia.
Heydar, Muhamad. 1989 Calon Beliung Situs Teleng di Punung, 
Pacitan : Analisis Teknologi Berdasarkan Data Temuan 
Permukaan. Unpublished thesis. Yogyakarta : Universitas 
Gadjah Mada.
Howell, J.V. 1960 Glossary of Geology and Related Sciences, 
with Supplement. Washington : The American Geological 
Institute.
114
Jacob, Teuku. 1967 Some Problems Pertaining to the Racial 
History of the Indonesian Region. Utrecht : Drukkerij 
Neerlandia.
Johnson, Jay K. 1979 Archaic Biface Manufacture: Production
Failures, A Chronicle of the Misbegotten. Lithic Technology 
8 (2) : 25-35.
Jones, Kevin L. 1984 Polynesian Quarrying and Flaking Practices 
at the Samson Bay and Fall Creek Argillite Quarries, Tasman 
Bay, New Zealand. World Archaeology 16 (2) : 248-266.
Kamninga, Johan. 1979 The Nature of Use-polished and Abrasive
Smoothing on Stone Tools. In Brian Hayden (ed.), Lithic Use 
Wear Analysis, pp. 143-157. New York : Academic Press.
Kirch, Patrick V. 1988 Problems and Issues in Lapita
Archaeology. In Patrick V. Kirch and Terry L. Hunt (eds.), 
Archaeology of the Lapita Cultural Complex : A Critical 
Review, pp. 157-168. Seattle : Thomas Burke Memorial 
Washington State Museum Research Report no. 5.
Krzanovski, W.J. 1988 Principles of Multivariate Analysis : A 
User's Perspective. New York : Oxford University Press.
Leach, Helen M. 1981 Technological Changes in the Development 
of Polynesian Adzes. In Foss Leach and Janet M. Davidson 
(eds.), Archaeological Studies of Pacific Stone Resources, 
pp. 167-182. Oxford : British Archaeological Report 
(International Series) no. 104.
Leach, H.M. and B. F. Leach. 1980 The Riverton Site : An
Archaic Adze Manufactory in Western Southland, New Zealand. 
New Zealand Journal of Archaeology 2 : 99-140.
Leach, Helen M. and Daniel C. Witter. 1987 Tataga-Matau
'Rediscovered' New Zealand Journal of Archaeology 9 : 33- 
54.
Magne, Martin and David Pokotylo. 1981 A Pilot Study in Bifacial 
Lithic Reduction Sequences. Lithic Technology 10 (2-3) : 
34-46.
Marschall, Wolfgang. 1974 On the Stone Age of Indonesia.
Tribus, 23 : 71-90
Meacham, W. 1984-1985 On the Improbability of Austrones!an
Origins in South China. Asian Perspectives 26 (1) : 89-106.
Mijsberg, W.A. 1932 Recherches sur les Restes Humains Trouves 
dans les Fouilles des Abris-sous-roche de Goewa Lava a 
Sampoeng et des sites Prehistoriques a Bodjonegoro (Java).
In Hommage du Service Archeologique de Indes Neerlandaises 
au Premier Congres des Prehitoriens d'Extreme-Orient a 
Hanoi, pp. 39-54. Batavia : Albercht and Co.
115
Movius, Hallam. 1974 Early Man and Pleistocene Stratigraphy in 
South and East Asia. Reprint. New York : Papers of the 
Peabody Museum of American Archaeology and Ethnology,
Harvard University 19 (3) 1944.
Mueller, James W. 1975 Archaeological Research as Cluster
Sampling. In James W. Mueller (ed.), Sampling in Archaeology, 
pp. 33-41. Tucson : The University of Arizona Press.
Mulvaney, D.J. and R.P. Soejono. 1970 The Australian -
Indonesian Archaeological Expedition to Sulawesi. Asian 
Perspectives 13 : 163-178.
Newcomer, M.H. 1971 Some Quantitative Experiments in Handaxe 
Manufacture. World Archaeology 3 : 83-94.
Nichols, Jacqueline and Diane J. Allstadt. 1978 Hinge Fracture 
Rates of Novice Flintknappers. Lithic Technology 7 (1) :
1-2.
Odell, George H. 1989 Experiments in Lithic Reduction. In
Daniel S. Amick and Raymond P. Mauldin (eds.), Experiments 
in Lithic Technology, pp. 163-198. Oxford : British 
Archaeological Report (International Series) no. 528.
Patterson, L.W. 1982 Replication and Classification of Large 
Size Lithic Debitage. Lithic Technology 11 (3) : 50-58.
Pettijohn, F.J. 1975 Sedimentary Rocks. London : Harper & Row.
Pitty, Alistair F. 1971 Introduction to Geomorphology. London : 
Methuen & Co.
Redman, Charles L. 1973 Multistage Fieldwork and Analytical 
Techniques. American Antiquity, 38 (1) : 61-79.
____________. 1975 Productive Sampling Strategies for
Archaeological Sites. In James W. Mueller (ed.), Sampling 
in Archaeology, pp. 147-154. Tucson : Hie University of 
Arizona Press.
____________. 1987 Surface Collection, Sampling and Research
Design : A Retrospective. American Antiquity 52 (2) : 249- 
265.
Rick, John W. 1976 Downslope Movement and Archaeological
Intrasite Spatial Analysis. American Antiquity, 41 (2) : 
133-144.
Robert, Richard G., Rhys Jones and M.A. Smith. 1990 Thermo­
luminescence Dating of a 50,000-year-old Human Occupation 
Site in Northern Australia. Nature, 345 : 153-156.
Ruhe, Robert V. 1975 Geomorphology : A Geomorphic Processes and 
Surficial Geology. Boston : Houghton Mifflin.
116
Rutnin, Sotnsuda. 1988 The Prehistory of Western Udhon Thani and 
Loei Provinces, Northeast Thailand. Unpublished PhD thesis. 
Canberra : Australian National University
Sartono, S. 1964 Stratigraphy and Sedimentation of the
Easternmost part of Gunung Sewu (East Djava). Bandung : 
Publikasi TeJtniJt Seri Geologi Urn urn no. 1.
Schiffer, Michael B. 1976 Behavioral Archeology. New York : 
Academic Press.
____________. 1987 Formation Processes of the Archeological
Record. Albuquerque : University of New Mexico.
Sheet, Payson D. 1975 Behavioral Analysis and the Structure of 
a Prehistoric Industry. Current Anthropology, 16 (3) : 
369-391.
Simanjuntak, Harry T. 1983 Situs Perbengkelan Limbasari,
Purbalingga. Rapat Bvaluasi Hasil Penelitian Arkeologi I 
pp. 64-72. Jakarta : Proyek Penelitian Purbakala.
____________. 1985 Tatal Batu Limbasari. Peztemuan Ilmiah
Arkeologi III, pp. 19-29. Jakarta : Proyek Penelitian 
Purbakala.
____________ . 1986 Studi Pendahuluan Tentang Batu Pukul
Limbasari. Rapat Evaluasi Hasil Penelitian Arkeologi II, 
pp. 25-32. Jakarta : Pusat Penelitian Arkeologi Nasional.
Simanjuntak, Harry T. et.al. 1986 Laporan Penelitian Arkeologi 
Limbasari. Jakarta : Proyek Penelitian Purbakala. Berita 
Penelitian Arkeologi no. 34.
Skinner, H.D. 1943a The Classification of Greyvacke and Nephrite 
Adzes from Murihiku, N.Z. Journal of the Polynesian 
Society 52 : 65-69.
____________ . 1943b The Classification of Greywacke and Nephrite
Adzes from Murihiku, N.Z. part 2. Journal of the Polynesian 
Society, 52 : 157-189.
____________. 1974 Comparatively Speaking : Studies in Pacific
Material Culture 1921-1972. Dunedin : University of Otago 
Press.
Soejono, R.P. 1969 The History of Prehistoric Research in 
Indonesia to 1950. Asian Perspectives 12 : 69-91.
____________. 1976a Tinjauan tentang Pezkezangkaan Prasejarah
Indonesia. Jakarta : Aspek-aspek Arkeologi Indonesia no. 5.
____________. 1976b Jaman Prasejarah di Indonesia. Bejarah
Nasional Indonesia I. Jakarta : Departemen Pendidikan dan 
Kebudayaan.
117
Speth, John D. 1977 Experimental Investigations of Hard-Hammer 
Percussion Flaking. In Daniel Ingersoll, John E. Yellen 
and William Macdonald, Experimental Archaeology, pp. 3-37. 
New York : Columbia University Press.
Spriggs, Matthew. 1989 The Dating of the Island Southeast Asian 
Neolithic : An Attempt at Chronometrie Hygiene and 
Linguistic Correlation. Antiquity 63 : 587-613.
Stahle, David W. and James A. Dunn. 1982 An Analysis and
Application of the Size Distribution of Waste Flakes fron» 
the Manufacture of Bifacial Stone Tools. World Archaeology 
14 (1) : 84-97
Stein Callenfels, P.V. van. 1926. Bijdragen tot de Chronologie
van het Neolithicum in Zud-Oost Azie.Oudheidkundige Verslag 
van de OudheidJkundige Dienst in Nederlandsche Indie 1926, 
Pf>. 174-179.
____________ . 1932 Note Prelininaire sur les fouilles dans
l'abri sous röche du Guva Lava a Sampling. In Hommage du 
Service Archeologique des Indes Neerlandaises au Premier 
Congres des Prehistoriens a Hanoi, pp. 16-32. Batavia : 
Albrecht & Co.
Sudjono, Agus. 1987. Teknologi Alat Batu Situs Kendenglembu. 
Unpublished thesis. Yogyakarta : Universitas Gadjah Mada.
Sukendar, Haris. 1974 Catatan Penggalian Perbengkelan Neolitik 
dekat Serabungan (Punung) dan Berbagai Temuan-nya. Berita 
Prasejarah 1 : 27-40.
Sullivan, Alan P. and Kenneth C. Rozen. 1985 Debitage Analysis 
and Archaeological Interpretation. American Antiquity, 50 
(4) : 755-779.
Tanudirjo, Daud Aris. 1985 Budaya Sampung Sebagai Budaya
Transisi Masa Berburu dan Mengurapulkan Makanan Tingkat 
Lanjut ke Masa Bercocoktanam. Unpublished thesis.
Yogyakarta : Universitas Gadjah Mada.
Terra, Helmut de. 1943 Pleistocene Geology and Early Man in
Java. Transactions of the American Philosophical Society 32 
: 437-464.
White, William B. 1988 Geomorphology and Hydrology of Karst 
Terrains. Nmv York : Oxford University Press.
Widianto, Harry. 1988 Bkskavasi Ngrijangan, Punung, Pacitan 
Java Timur. Yogyakarta : Laporan Penelitian Arkeologi 
no. 6.
Willems, W.J.A. 1938 Opsporing en Onderzoek. Ouheidkundige
Verslag van de Oudheidkundige Dienst in Nederlandsche Indie 
1938, pp. 8-9.
118
Wilson, D.R. 1982 Airphoto Interpretation for Archaeologist. 
London : Batsford.
Wolpoff, M.H., X.J. Wu and A.G. Thorne. 1984 Modern Homo
Sapiens Origins : A General Theory of Hominid Evolution 
Involving the Fossil Evidence from East Asia. In F.H.
Smith and F. Spencer (eds.), The Origins of Modern Humansr 
pp. 411-483. New York : Liss.
Wood, W. Raymond and Donald Lee Johnson. 1978 A Survey of
Disturbance Processes in Archaeological Site Formation. In 
Michael B. Schiffer, Advances in Archaeological Method and 
Theory vol. 1, pp. 315-381. New York : Academic Press.
Young, David E. and Robson Bonnichsen. 1984. Understanding
Stone Tools : A Cognitive Approach. Maine : Center for the 
Study of Early Man.
119
